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1.—First-class Battleship ‘‘ Benbow.” “ Admiral” Class of Six Ships. 


Bunker Capacity, 1,200 tons. 


Displacement, 10,600 tons. 
L. guns, ‘ten "é-inch rapid-fire guns, ten 3-pounders, seven machine guns, two boat guns. 








Armor: Belt, 18 inches; bulkheads, 16 inches; barbettes, 14 inches; deck, 244 to 3inches. Armament, two 16}4-inch 
Torpedo Tubes,5. Complement, 309. Date, 1888 








2.—First-class Cruiser ‘‘ Terrible.” Also ‘‘ Powerful.” 
Armor: Deck, 3 inches on flat, 6 inches.on slopes; casemates and shields, 6 inches. Arma omy two 
1896, 


Speed, 224 knots. Bunker = cit — Le 
Bightect twel weep Hi guns, two 3-inch boat guns, Torpedo Tubes, 4. Complement, 0. Date, 


Btaplncows mt, 14,200 tons. 


92-inch B. L. rifles, twelve = rapid-ftre guns, eighteen 3-inch rapid-fire guns, 





NAVIES OF THE WORLD—I. GREAT BRITAIN.—|See page 376.) 


From photographs by Symonds & Co., Portsmouth, England. 
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THE UNDERGROUND TROLLEY IN THE RECENT 


SNOWSTORM. 


f November 26 and 27 put 


The 


the Underground Trolley 


severe snowstorm ¢ 
System in New York to the 
severest test that it has undergone since it was inaugu 
rated, and although the complete or partial paralysis 
of trafiie on some of the lines would seem at first sight 


to suggest a failure of the underground trolley under 
such conditions, areview of all the circumstances shows 
that the new system lived up to its promises and did as 
well as could be reasonably expected. The delay in 
from four hours in the 


ot 


cars lasted 
j 


the running of the 


f 


Cust nm the others 
The bloekade is explained very the fact 
that such a heavy snowfall as 12 inches was not looked 


the 


oO hie es ra Whole ay Cust 


largely by 


for so early in the season, and company was to 


taken unawares and was not able to con- 
centrate upon the various. lines in 
sufficient force to keep them all Another fact 
that worked against the system was that the formation 
of rails the to 
brought to a standstill. In this connection 
o note that a New York electrical 


ome extent 


its snow plows 


O} en, 
wheels and 


the caused 


th 


ice on slip 


e cars 


we surprised t 
journal falls into the extraordinary error of stating 
that the 
them and the wheels, “thus preventing the establish- 
ment ofacireuit.” It is one of the chief merits of the 


underground trolley that both the feeder and return 


are 


ice on the rails prevented contact 


lines are | 
not have to pass through the track and the wheels. 


laced in the conduit, and the current does 
Slipping of the wheels is a contingeney to which every 
form of motor, whether steam, compressed air, or elec 
tric. is liable, and a blockade due to this cause does 
not reflect inany way upon the underground system as 


such 
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THE LOSS OF THE “ PORTLAND.” 
Out of over one hundred souls that were known to! 


have sailed ont of Boston on the ill fated “ Portland,” 
on the eve of the disastrous storm of November 26, not 
one has escaped to tell of the loss of the vessel. All 


that is known is that she was sighted later that night 
waking a futile attempt to breast the northerly storm, 
aud that a few hours later scattered fragments of her 
wreckage were cast ashore at Cape Cod, many miles to 


the southeast of the point at which she was last 
sighted. The fact that no large portion of the hull has 
been found indicates that the vessel foundered in 
deep water; and to any one who is familiar with 


the type of vessel to which she belonged, it would have | 


| place on a coastwise or deep sea service. The paddle 
wheel and its cumbrous ** box ” are an element of dan- 
and when to these are added the 


4s 


ger in themselves ; 
| broad flaring surface of the guards, and a towering pile 
of flimsy deckhouses, it is simply courting destruction 
to expose such a vessel to the fury of an Atlantic gale. 
+e 
INCREASE OF OUR EXPORT TRADE TO 
AFRICA. 





| 
| 
| 
| 


the subject of a good deal of attention in the European 
of the 


issue of 


have hitherto supplied most 


A recent 


nations which 
articles imported into that country 
a prominent European trade publication called atten- 
tion to the fact that British exports to South Afriea for 


1898. 


the nine months ending September 30 
deerease of $3,600,000 or 124¢ per cent as compared with 


show a 


those of the corresponding nine months of the preced- 
The figures of our Treasury Bureau of Sta- 
to Africa for the same 
In 1894 our ex- 


ling year 


tistics show that our exports 


period have increased 134g per cent. 
| ports to Afriea for the ten months ending October 31 


amounted to $4,380,425 and our imports to $3.852.701. 


The rapid expansion of our export trade to Afriea is | 


center. By the use of round drilled holes for the 
fastenings and the insertion of wearing plates between 
the rail and the tie, the life of the ties has been 
greatly lengthened. M. Renson states that the Liége- 
| Limburg experiments have proved that, not only on 
the score of economy, but on every point of comparison, 
the metal ties are superior to those of wood. 

If any one in this eity wishes to test the comparative 
riding qualities of wood and steel ties, he ean do so 
|in passing over the stretch of the New York Central 
tracks lying between the north of the Park 
Avenue tunnel and the new steel viaduct. The first 
sttetch of this piece of road is laid on wood ties, and 
the latter half of it on metal ties. The portion of the 
track laid on metal ties is the smoothest riding: but 





end 


it is not so silent as the other. 

— + 0 
SECRETARY LONG’S REPORT. 
| The recent report of the Secretary of the Navy is 
of special interest as being the tinal official state- 
ment regarding the extensive and complicated opera- 
tions of the war. In the opening paragraph attention 
is drawn to the fact that for the first time since its re- 


In 1898 our exports for the ten months had increased to | habilitation the navy has been put to the “ supreme test 
$14,986,476 and our imports amounted to $7,267,317. | of war,” and that vears of persistent training and de- 
The greatest increase has oecurred in the exportation | velopment had brought it to a point of high efficieney, 


bet ween | 


of such products as wheat, corn, canned beef, lard, and 
tobacco, and even American butter is being shipped in 
increasing quantities. 

The growth of our exports to these comparatively 
new fields has taken place chiefly in the past decade. 
In 1868 the exports for the twelve months were valued 
at about three millions of dollars: in 1878, at four 
millions ; in 1888 they fell to three millions ; and in 1898 
they rose to the present figure of over seventeen and a 


| 


| 
half millions. 
<> + o> a = 


THE PROPOSED ADDITIONS TO THE NAVY. 
The additions to the navy proposed by the Naval 


Board on Construction contemplate an expenditure of 
$36, 100,000.distributed as follows : Three 13,500-ton 
battleships to cost $3,600,000 each ; three 12,000-ton ar- 
mored cruisers te cost $4,000,000 each ; three 6,000-ton 
protected cruisers to cost $2,150;000 each ; and six 2,500- 
ton protected cruisers to cost $1,141,000 apiece. Each 
of these vessels is to carry ‘‘the heaviest armor and 
| most powerful ordnance for vessels of their class, to 
have the highest pracficable«speed, and great radius 
of action.” 

If the nation has any conception of the vast respon- 


sibilities which the acquisition of the Philippines has | 
placed upon it, there will be no difficulty in securing | 


the necessary appropriation for making this addition 
In view of the fact that two or three 
are completed, no 
in- 


to our navy. 
| years must elapse before the ships 
time should be lost in making the 
deed, the question should form one of the very first 
subjects of deliberation at the forthcoming reopening 


appropriation ; 


of Congress 

The Naval Board shows great wisdom in recommend- 
these fifteen 
sheathed and coppered. We shall 
facilities in the Philippines for some time to come, and 
the ability to keep the sea afforded by coppering will 


ing that every one of ships be wood 


have no docking 


be invaluable. 


ER THAN WOOD TIES. 
the rail- 


>+e+o 
S CHEAP 
demand 


METAL RAILROAD TIE 
In view of the enormous 
road companies for timber suitable for rail-oad ties, 


made by 


which resulted in the *‘ unparalleled victories of Manila 
| and Santiago.” 

The forehandedness of the Navy Department 
| shown by the early date at which preparations for the 
likely contingeney of war were made. Early in the 
vear the department directed the commander-in-chief 
of the European station to retain those men whose 
terms of enlistment were about to expire. The ‘ Hel- 
ena,” on her way to Asia, was sent to Lisbon; the 
* Cincinnati” and ** Castine,” the South Atlantic 
station, were moved from Montevideo to Para on the 
north coast of Brazil; the commander-in-chief of the 
European station was directed to bring the newiy ac- 
quired ** New Orleans” with him to the United States ; 
and the commander-in-chief of the Asiatic squadron 
was ordered to assemble his squadron at Houg Kong. 
The *‘ Olympia,” under orders to proceed to San Fran- 
cisco, was retained on the Asiatic station, and the 
**Oregon” was ordered from the dry-dock at Brewer- 
ton, Wash., to San Francisco to prepare for her voyage 
to the Atlantic. Meanwhile orders were given to hus- 
band ammunition and keep all vessels filled with the 
best’.coal obtainable; the North Atlantic fleet was 
stationed at Key West, and the flying squadron, organ- 
ized for the protection of our coast line, was stationed at 
Fortress Monroe. On March 9 the emergeney appro- 
| priation of $50,000,000 was made, and three days later a 
| board was appointed for the purehase of auxiliary ves 


Is 


on 








sels. 

“The squadrons, ships, officers, and crews,” 
told, ** were in admirable condition and training,” 
‘the bureaus of the department had, by wise fore- 

| thought, prepared them with every facility in the way 
of men, supplies, ammunition, information, and drills, 
and as early as April 15, four weeks before Admiral 
Cervera’s fleet reached Cuban waters, the navy of the 
United States was ready for the outbreak of hostilities. 
| The North Atlantic fleet at Key West covered Cuba; 
| the flying squadron at Hampton Roads stood ready 
to defend our own coast or threaten that of Spain, and 
the Asiatic squadron at Hong-Kong only awaited in- 
formation of the outbreak of hostilities.” On April 20 
'the northern patrol squadron was organized for the 


we are 


and 


seemed a miracle if she had done anything else but | the question of providing a suitable metallic tie as-| protection of the Atlantic coast between the capes of 
go down in such a storm as that which overwhelmed | sumes increasing importance as the railroad systems of | the Delaware and Bar Harbor, Maine. 


her 

The ** Portland” was a wooden, side- wheel steamer, | 
of the true American river steamer type, with wide, 
overhanging guards, and a lofty tier of deckhouses 
covering the full width of the vessel from guard to 


guard. She differed from the river type in that the 
struts that extended from the hull to the guards for the 
support of the latter were planked in, with a view to 
preventing, or rather mitigating, the heavy concus 
sions of the seas against the under side of the guards 
The upper works above the guards were of the usual 
} 
to | 
if | 


| 


admirably suited 
river work kindling 
struck by heavy seas, such as were running on that 


light construction, and, while 


would be smashed into wood 
fatal Saturday night 

Such a boat, particularly if built of wood, as the 
* Portland” was, is in every way unfitted to battle 
withan Atlantic gale. When plunging into a head 
sea, the overhanging guards present a broad, almost 
flat surface against which the seas would strike with 
terrific foree, tending to lift the guards and superstruct- 
bodily from the hull. That this is possible was 
! the Pacific coast. when a 


ire 


rover a few years ago on 





side- whe of the same type as the “* Portland” 
foundered during a trip frem the Columbia River to} 
San Francisco. On this oecasion the guards and 


| 


it deek were lifted bodily from the hull. | 
iter to rush into the hold, and causing | 

We think 
led to a like 


superincutn be 
allowing the w 
the 
it is more than pr 


n with great rapidity 
that like 
* Portland.’ 


vessel to vo 


able causes 


result in the case of the 


the world are extended. One of the most valuable 
contributions on the subject is that recently commu- 
nieated to the International Railway Congress by M. 
Ch. Renson, and published in the Bulletin of the 
Association. 
some twenty years of experimental work carried out 
by the Liége-Limburg Railway, Belgium, on which 
various kinds of metal ties have been tested on differ- 
ent sections of the road. 
a section of the road was laid with oak sleepers, care 
being taken that the conditions as to nature of the 
roadbed, drainage, weight of rail, care in maintenance, 
ete., should be identical. 

The metal ties varied in shape and quality from the 
erude forms of the earliest ties to the more scientific- 
ally designed later ties, in which the experience gained 
with the earlier ties was.embodied. It was found that 
the average life of the oak ties was thirteen years, 
while the average type of the earliest and erudest 
metal ties was-eighteen years. Allowing four per cent 
interest on the first cost, it was found-that.the oak ties 
cost 41 centimes and the metal ties 19°5 centiimnes. The 
metal ties showed, on the other hand, a greater cost 
for maintenance, and correcting the figures accordingly 
it was found that the metal ties showed a yearly 
economy of 10 centimes. 

This, it must be remembered, was for the early form 
of ties, which were little more than a straight rolled 
channel. The later ties have their width decreased 
and their vertical flanges deepened at the center, thus 
providing a maximum bearing surface immediately 


The wooden side-wheel steamer is altogether out of! beneath the rails, and increased girder depth at the 


It recounts the experience gained during | 


For purposes of comparison | 


War was declared April 21. On April 24 the follow- 
ing telegrain was sent to Commodore Dewey: ‘ War 
has commenced between the United States and Spain. 
Proceed at once to the Philippine Islands. Commence 
| operations at once, particularly against the Spanish 


| fleet. You must capture vessels or destroy. Use ut- 
|most endeavor.” On the 27th the squadron set sail. 


and on May 1 it had not only followed out the Secre- 
tary’s order to the letter, but held the capital of the 
Philippines at its merey. This * brilliant and electri- 
fying victory at the very outset of the war infused 
confidence throughout the country and into the per- 
sonnel of every branch of the service,” and ‘it 
moved at once all apprehension for the Pacific coast.” 

On April 29 Cervera’s fleet set sail from the Cape 
Verde Islands. Sampson at once sailed east with a 
part of his fleet for observation, having received in- 
structions not to risk the loss of his ships in bombard- 
ments. Returning from San Jvan (which he had 
reached May 12) without finding Ceryera, Sampson 
was informed that Cervera was at Curacoa, West In- 
dies, and was himself ordered back with all speed to 
Key West. -On May 19 the flying squadron under 
Schiey ats ordered to Cienfuegos under the impression 
that Cervera had entered that harbor. On May 20 the 
department thought Cervera was at Santiago, and told 
Sampson to order Schley to proceed thither. This or- 
der. was sent by the * Marblehead” on the 2ist. On 
the 23d Sampson sailed east to occupy the Nicholas 
Channel. On the 26th Sampson received a dispatch 
from Schley stating that ‘“‘ he was by no means satis- 


fied that the Spanish squadron was not at Cienfuegos, 


re 
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and that he would, therefore, remain off that port with 
his squadron.” On the 27th Sampson again directed 
Schley to “ proceed with all possible dispatch to San- 
tiago.” At this time two telegrams reached Sampson 
from Schley dated Cienfuegos, May 24, saying that he 
had ascertained that Cervera was not at Cienfuegos 
and that he would go eastward the next day, the 25th, 
but that being short of coal he “ could not blockade if 
the squadron was in Santiago, but would proceed to 
Nicholas Mole and communicate.” 

Thereupon Sampson decided to go to Key West for 
coal and go in person, if authorized by the department, 
to Santiago. The ‘‘ New Orleans” was sent with all 
haste to Schley, *‘ with orders to Commodore Schley 
to reinain on the blockade at Santiago at all hazards.” 
Sampson reached Key West May 28 and cabled Schley 
that the * New Orleans * would meet him at Santiago 
May 29 with important dispatches. Schley left Cien- 
fuegos May 24 and was 20 miles southeast of Santiago 
at 5:30 P. M. May 26. Here he signaled to his fleet, 


* Destination Key West via south side of Cuba and | 


Yucatan Channel as soon as colliers are repaired.” On 
the morning of the 27th the **‘ Harvard * showed Schley 
a dispatch from the department, ordering him to ‘ as- 
certain facts” and “if the enemy is ‘in Santiago’ 
not to leave without decisive action.” Schley then 
signaled to his fleet, *‘Can you fetch into Key West 
with the coal remaining?” and sent a dispatch by 
the ** Harvard” saying he ‘could not remain off San- 
tiago, present state of squadron, on account of short- 
ness Of coal.” The squadron moved to the westward 
until it was 40 miles southwest of Santiago, where it 
remained until 1:12 P. M. of the following day, May 
28, when it returned to within 10 miles of Santiago 
Harbor. On May 29 part of the Spanish fleet was seen 
at the mouth of the harbor. ‘On July 1,” 
report, ‘‘ Admiral Sampson arrived off Santiago and 
found Commodore Schley’s squadron in column to the 
westward of the mouth of the harbor.” The forces 
were now concentrated and a close blockade estab- 


says the 


lished. 

The report throws considerable light upon the com- 
bined naval and military operations at Santiago. On 
the arrival of the convoy Sampson explained to Shafter 
that in order to enable the vessels of the navy to enter 
it was necessary that the positions ocenpied by the 
eastern and western batteries should be carried, in 
order to insure the destruction of the mines. ‘To 
this plan General Shafter gave cordial assent.” On 


fuly 1 and 2 the forts at Aguadores and at the mouth | 


of the harbor were heavily bombarded and a report of 
this bombardment was sent to Shafter, in which Samp- 
son stated again the impossibility of entering the har- 


bor until the forts were taken and the mines removed. | 
Shafter replied that ‘it was not possible to say when | 


he could take the batteries and urged that an effort be 
immediately made by the navy to force an entrance,” 
to which Sampson answered by saying that such an 
attempt would result in sinking one or more of his 
vessels and closing the harbor entrance. 

The controversy was cut short by Cervera himself, 
who came out to be destroyed piecemeal by our fleet. 
Sampson at the time was on his way, in the ‘* New 
York,” to a personal interview with Shafter. The 
losses on the Spanish side were 1,600 prisoners, 350 
killed or drowned and 160 wounded. On our side only 
one man was killed 

On July 5, the President issued the following order : 
‘** General Shafter and Admiral Sampson should confer 
at once for co-operation in taking Santiago ;” as the re- 
sult of which it was arranged for the fleet to bombard 
Santiago on the 9th, and if this was not sufficient, an 
assault was to be made by the marines-and Cubans on 
the batteries and some of the smaller ships were to force 
the harbor. A bombardment was carried on on the 10th 
and 11th, and Shafter signaled that the fire was very 
accurate and that unconditional surrender had been 
demanded. Sampson then signaled that he expected 
to be represented in the conference to arrange surren- 
der, which was agreed to. On July 16, Shafter tele- 
graphed, “ Enemy has surrendered. Will you send some 
one to represent navy in the matter?” Admiral Samp- 
son's chief of staff went to the front and stated that it 
was Sampson's expectation that, in view of the fact 
that Santiago had surrendered in face of the joint 
operations of the army and navy, he be one of the sig- 
natories to the agreement of capitulation. This General 
Shafter declined to permit. 

A high tribute is paid to the auxiliary naval force, 
‘*the personnel of which was almost entirely contri- 
bated by the naval militia organizations of the various 
States.” We shall take up the work of the auxiliary 
navy at fuller length in the following issue of this 
journal. 
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THE REPORT OF THE SECRETARY OF 
AGRICULTURE. 

The Hon. James Wilson, Secretary of Agriculture, has 
just made public his Annual Report, in which, in ad- 
dition to the diseussion of domestic problems, he 
reviews agricultural relations in foreign fields. He 
asks for an emergency appropriation of a lump sum 
for future requirements which cannot be specifically 


anticipated, such as the exploration by scientists of 
new territorial acquisitions and the sudden appear- 
ance of pests. 

In discussing the agricultural resources of our new 
islaud acquisitions, Mr. Wilson says: ‘In the ter- 
ritories recently brought under the control of the 
United States government, the agricultural interests 


sively for their prosperity upon their agricultural pro- 
ductions. It behooves this department, therefore, to 
place itself at the earliest possible moment in a posi 
tion to extend to the agriculturists of those territories 
which bave or may come under the United States flag 
the services and benefits which it renders to the farm- 
ers of the United States. The increased trade relations 
which may ‘be looked for between the United States 
and its insular dependencies, moreover, render the 
conditions of agriculture in the latter and the charac- 
ter and extent of their productions matters of benefit 
to the people of the United States.” 

The trade in the China seas in American farm products 
is growing, and in order that markets may be obtained 
in Japan, China, and other foreign countries, an agent 
is now in that region establishing agencies to which the 
department will make shipments and gather all in- 
forination possible for the American producer. 

The Secretary recommends the extension and adop- 
tion of the provisions of the law regarding inspection 
and certification of meat and all meat products for ex- 
port, soas to make them apply to butter and cheese. 
The Secretary enlarges on the need of nature teach- 
ing in the common schools. He says there is a grow- 
ing interest in education that relates to production 
and all classes of intelligent people favor it. More 
knowledge by the farmer would enable him to control 
conditions, produce more from an acre and contribute 
more to the general welfare. He also describes the 
good work which the Bureau of Animal Industry has 
been doing in the way of perfecting dips for cattle, ex- 
perimenting on anti-toxine serum, ete. 

Good work has been done by hybridizing the orange 
and other citrus plants and in the crossing of pine- 
apples, increasing the size and vigor and greatly im 
| proving the flavor. Observation and forecast weather 
|stations have been extended around the Caribbean 
Sea and increased through the interior of this country, 
|especially in the mountain States. The natural life 
| sones of the United States are being surveyed and the 
areas best adapted to various crops determined. Four 
scientific explorers of the department are abroad get- 
ting seeds and plants in Russia, the Mediterranean, the 
China Sea, and South America. Great attention is be- 
ing paid to perfect crop statistics. The Alaskan inte- 
rior will be explored next summer to learn of its capac- 
ity to support population. Steel rails are said to be 
the coming material for good roads if hard rock is not 
convenient. Forest species adapted to wild regions 
are now being introduced. Better methods of hand- 
ling forest fires are advocated and private ownership is 
being introduced by government agents and fire pre- 
vention and fire fighting are being studied. 

The report also refers to the value and popularity of 
the official farmers’ bulletins and to soil and tobacco 
researches. The Department of Agriculture carries on 
some of the most useful work of any branch of the 
government service and it is very satisfactory to know 
that each year the untiring efforts of the various bu- 
reaus and divisions included in the department are bet- 
ter appreciate. 
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A SCHOOL OF HOUSEKEEPING. 

A school of housekeeping has been established in 
Boston, and its aim is to provide a school where em- 
ployers and employés may together learn the business 
of housekeeping. An institution of this kind will cer- 
tainly tend to do away with a large part of oue of the 
most serious problems which confront us. The ordi- 
nary cooking school takes up the subject in a greater 
or lesser degree, but it does not provide for the study 
of the subject in detail. Lectures will be given on 
‘* How to Build a House,” by C. F. Wingate, the sani- 
tary engineer, and C. Howard Walker, an architect of 
marked ability. The ‘“ Equipment of a House” is de- 
scribed by Miss Mary Ware and by a practical house- 
keeper, Maria Parloa. Among other lectures will be 
**Food in the Relation of True Economics,” ‘ Eco- 
nomic Buying,” and ‘* Domestic Housekeeping ;” ‘* The 
House as a Unit of Health,” ‘ Division of Income in 
Household Expenditure,” *‘ Domestic Service: Its 
Past, Present, and Future,” and ‘‘ Domestic} Service as 
a Trade.” 

In addition to this there will be demonstrations on 
“Dust and its Dangers,” ‘‘ Practical Study of the Cel- 
lar and Yard,” ‘‘ Heating and Lighting,” ‘* Ventilation, 
Drainage, and Plumbing,” ‘The Laundry,” ‘ The 
Kitchen,” ‘‘ The Storeroom,” ‘‘ Interior Woodwork: Its 
Preparation and Preservation,” “‘The Hygiene of the 
Bedroom,” ete. From what has already been said it 
will be seen that the school is a radical departure from 
the ordinary methods in vogue. It isan acknowledg- 
ment that housekeeping is a science and housework a 
trade—an important distinction. 





urgently call for attention by this department. Ha-| 
ss. , . . | 
waii and the West India islands depend almost exelu- | 





The plan proposed for the development of this idea 
comprises a home, a family, and classes in theory and 
practice for housekeeping, for employers, and a course 
of practical training in housework for employés. The 
school is carried on in two connecting houses, well ar 
ranged for this experiment. One house is oceupied by 
boarders constituting the * family.” 
for classes and demonstration work for employers and 
they 


The other is used 
employés. These employés receive the training ; 
carry on the work of the house under the direction of a 
skilled housekeeper and a cooking teacher, A special 
course of training and housekeeping has been arranged, 
so that a limited number of employers may, during a 
six weeks’ residence in the school, learn ‘‘to keep 
house” by practice and observation. This seems the 
only Utopian phase of the school, but it is an interest- 
ing problem to see what this section of the work will 
On the whole, the school will tend to assist 
The use of 


amount to. 
in the solution of the domestic problem. 
the laboratory method in this connection is a very in- 
teresting one, and it has succeeded elsewhere, so many 
times, we see no reason why the school of housekeep- 
ing should not be a success. 
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HINTS FOR EXPORTERS TO CHINA. 

The following is a copy of a letter written by Con- 
sul-General Goodnow, at Shanghai, July 16, 1898, in 
answer to an inquiry from a cotton firm in New Or- 
leans : 

American firms handling cotton goods (I speak from 
memory) here are the American Trading Company, 
Frazar & Company, China and Japan Trading Com- 
pany, Cary & Sandford, and Fobes & Company. Most 
of the business with Shanghai from the United States 
is carried on by drawing on the purchasers in China, 
with documents attached. The principal banks doing 
business with the United States here are the Hong- 
Kong and Shanghai Banking Corporation and the 
Charter Bank of India, Australia, and China. The rate 
of exchange is always the rate on the day on which the 
draft is presented for payment. 

I find there are two great obstacles in the way of 
business with America. In the first place, American 
firms do not take care to fill the orders exactly. There 
is somewhat of a feeling at home, *‘Oh, anything will 
do for the Chinese.” As a matter of fact, there are no 
people more particular than the Chinese. Their cus- 
toms and their superstitions must be considered, as 
well as the things which come into account in other 
countries. Itisa great thing to have a lucky trade- 
mark. It is above all necessary to handle the goods 
through a man on the ground, in whom the Chinese 
have confidence. They do not think anything about 
the firm at home ; they think of the man direetly with 
whom they deal. This man, if he is wise, knows the 
demand of the trade and caters to it; and, however 
eccentric some of his directions may seem in ordering, 
they should be followed to the letter. In the next 
place, almost all English and German firms have an 
arrangement by which all claims for damages through 
faulty packing, ete., are settled very promptly through 
the arbitration of their consul at the place where the 
goods are delivered. Most American shipments are 
made without any such agreement, and the conse- 
quence is that should the goods be damaged through 
faulty packing, ete., the parties interested are so far 
apart that the local dealer here is foreed to stand 
the loss, rather than to go to the expense of suit or 
arbitration in America; and the consequence is that 
on even terms or at some difference in price he buys 
his goods from England or Germany. He is willing to 
pay the higher price for a certainty of a speedy, just, 
and inexpensive settlement of any damage there 


may be. 
ciliates dilinaedatteciliohepesinipimein 


THE LATE JOSHUA ROSE. 

We regret to learn of the death of Joshua Rose, who 
was for many years a contributor to the SCIENTIFIC 
AMERICAN. He was a well known mechanical engi- 
neer and had lived in England for a number of years 
He was an Englishman by birth and obtained an ex- 
tensive knowledge of mechanics in England. He came 
to this country and worked at his trade, obtaining 
valuable information regarding American practice. 
He was an accomplished writer and contributed many 
articles to technical papers. He was one of the editors 
of Appleton's ‘‘ Cyclopedia of Applied Mechanies,” and 
was the author of *‘ Complete Practical Machinist,” 
“The Slide Valve Practically Explained,” ‘‘ Modern 
Steam Engines,” ‘* Steam Boilers,” *‘ The Pattern Ma- 
ker’s Assistant ” and ‘“*‘ Modern Machine Shop Practice,” 
besides other less important works. He will undoubt- 
edly be best remembered by the last book we have 
mentioned, as it was an encyclopedic work of great 
value. An extensive series of articles by Mr. Rose ap- 
peared in the SCIENTIFIC AMERICAN in 1875 and in 
the SUPPLEMENT in 1876 and 1877. 

———_—_—_—>~+0+ 2 ____—__—__- 

THE Swiss Society Rambertia has laid out an Alpine 
garden at Montreux, at an elevation of 6,000 feet, 
where the characteristic trees and flowers of the 
country are to be cultivated. 
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THE NEW CENTURY CALIGRAPH. 

One of the chief causes of our pre-eminence in the 
design and manufacture of labor-saving devices, big 
and little, is the close attention paid to the improve- 
ment of details. Inthe development of an invention 
there seldom comes a time when the American me- 
chanic is willing to admit that improvement is impos- 
sible, and there are many notable devices of which it 
may traly be said that far more ingenuity has been 
shown in the subsequent improvements than was em- 
bodied in the first practical machine 

The typewriter is a notable instance of the infinite 
thought, patience, and labor that have been expended 
to bring some of the most useful and necessary inven- 
tions of the present age to their present state of per- 
fection, From among the many excellent types of this 
machine that have been developed from the first crude 
selected the ‘‘New Century” 
Caligraph, manufactured by the American Writing 
Machine Company, 237 Broadway, New York, as 
affording an excellent example of the improvement of 
details that is being made in this valuable adjunct of 
modern commercial life 


instruinent we have 


Commencing with the keyboard and the key and 


type-bar mechanism, this machine embodies an in- 
genious and successful solution of the problem of pre- 
even “touch” to the operator. 
the system of compound levers 


senting a perfectly 
This is secured by 
shown in Fig. 1. 
The key levers are ‘pivoted on a rod at the back of 
the machine and are attached by short connecting 
rods to a series of bars which have a parallel motion 
in a vertical plane. This motion is secured by pivot 
ing the bars, B, at each end to rocking links, F, which 
latter rotate upon the fixed horizontal rods, G. Con- 
necting wires, D, provided with adjustable turnbuckles 
are attached to the parallel bars, B, and connect them 
with the type-bars, C. ‘The weight of the type-bars in 
connection with the springs at end of parallel bars 
holds the keys in the raised or normal position. As 
there are seven banks of keys in the machine, it follows 
that the levers carrying the lowest banks are several 
inches longer than those carrying the upper banks, and 
consequently, on the principle of the lever, the pressure 
exerted on the keys of the top bank to raise the type- 
bars would have to be greater than that on the lowest 
bank, were made. The 
matter is adjusted by attaching the connecting rods, 
#, at seven different points, or mid-length of the key 
levers, A, thus insuring that the pressure on the keys 


unless some compensation 


and the amount of their vertical movement shall be 
uniform. The provided with longer 
pivots than are commonly used. This increased length 
gives great lateral rigidity and conduces to accurate 
alignment. The pivots rest in cone bearings formed in 
the hangers, which consist of pieces of finely tempered 
gun-barrel steel bent round to shape, with the bear- 
ing drilled into the opposing sides. A small screw, 
which passes through the hanger, just behind the 
pivot, serves to draw the sides of the hanger to- 
gether to take up the wear. The design is very neat, 
simpie, and effective. In order to secure as short a 
type-bar as possible, the hangers were placed in two 


type-bars are 


superimposed circles, as shown, one above the other. 
moreover, a very long pivot 





By this arrangement, 
is obtainable and the 


whole me- 


stiffness of the 
chanism is greatly in 

creased, as explained 
above. Oursketch, Fig. 
2, shows the method of 
bringing the type-bars 
to a common printing 
point. In order that 
the type shall strike the, 
platen normal to its sur- 
face when the hangers 
are arranged in super- 
planes, it is 
necessary to drill the 
pivot holes in the hang 
ers in the upper plane 
at a slight angle with 
those in the lower. 


imposed 


The carriage may be Fig. 
removed by turning two 
smnall bushings, A, Fig 
3, one at each end of ) 
the hinge bar of the 
carriage, until the open 
ings in their jaws corre 
spond with similaropen- 


ings in two brackets 


Tawa, \ 
Fig. 4.—ESCAPEMENT MECHANISM OF CARRIAGE 
MOVEMENT. 








1.—SYSTEM OF COMPOUND LEVERS IN 
MECHANISM. 





Fig. 2—METHOD OF CENTERING TYPE 





lthat hold the bar in place. The bar and its attached 


carriage can then be removed. It will of course be un- 


derstood that a carriage is inserted by placing its hinge | 


bar in the jaws of the brackets and bushings and then 
giving the latter a half turn to lock the bar in place. 
The removal of the carriage provides easy access to all 
parts of the carriage mechanism. 

The movement of the carriage is effected by means 
of a mainspring and a steel draw-band connecting the 
main spring with the carriage. It is operated bya 
wheel escapement in connection with a bell-crank pro- 
vided with dogs which alternately engage with the 
teeth of the wheel, D, Fig. 4, thus securing a quick, 
accurate, and almost noiseless escapement. On the 


same shaft of the escapement wheel is a small pinion, 
£, which engages a rack, C, at the back of the carriage 
The 


carrier. sarriage is released by pressing down 
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upon the lever, A, which in turn acts upon the lever, 
B, and forces down the escapement pinion clear of the 
rack. This leaves the carriage free to be moved for- 
ward for the commencement of another line or to any 
desired position on the machine. 

It is worthy of notice that this release lever is effect- 
ive, no matter in what position the carriage may be. 

Before passing on to a description of the ribbon 
movement, which is perhaps the wost ingenious and 
meritorious mechanical feature of the machine, it will 
be well to describe two interesting features of this 
typewriter which render it very convenient for special 
classes of work. Every operator is aware of the loss 
of time involved in having to unpin and remove the 
ribbon before setting to work on the cutting of a 
mimeograph stencil. In the New Century it is only 
necessary to move a small and readily accessible lever, 
which throws off the pawl connecting the mainspring 
with the ribbon movement, which is then at rest, and, 
the ribbon being stationary, it can be pushed aside 
with a pencil at the center of the guide plate sufficiently 
to clear the striking point of the type. 

Another simple but very effectual device is an ad- 
justable front rail carrying the wheel supporting the 
front of the carriage, which enables one to regulate the 
height of the platen at the printing point. By this 
arrangement compensation may be made for the in- 


TYPE-BAR 


AN 


ON THE PLATEN. 


creased diameter of the platen, due to the number of 
the sheets used in manifolding. If the platen is not 
raised to a position just equal to the thickness of the 
— sheets, the impressions that are made by the 
type striking from opposite sides of the machine will 
not be in alignment, some being too high and others 
| too low. The adjustable front rail eliminates the faulty 
jalignment, and the improvement commends itself at 
|once to any one who has experienced the difficulty of 
| keeping good alignment in heavy manifold work. 

In Fig. 5 we show the very ingenious automatic 
|}mechanism of the ribbon movement. It is designed 
to secure the two valuable features of a complete use of 
all the surface of the ribbon from edge to edge and an 
automatic reversal of the travel of the ribbon as soon as 
it has been entirely wound onto another spool. This 
mechanism is so arranged that the ribbon has two 
motions: first, it is continuously unwound from one spool 
onto the other. and, secondly, it is moved bodily, with 
its spools, back and forth, the result being that the 
points of contact of the type with the ribbon describe a 
continuous zigzag line upon the latter, no two impres- 
|sions being made on the same spot, thereby securing 
|uniform work. The reciprocating motion of the rib- 
| bon is secured by means of a heart cam, A, attached 
'to and turning with the mainspring drum, which, by 
beara of a connecting rod, P, gives a rocking motion 
‘to the double bell crank lever, 7. The vertical arm 
| of 7’ engages with the ribbon spool carrier frame, and 
'as the latter is free to slide upon its shaft, 1, the 
spool is moved to and fro accordingly. The right 
| hand arm of lever, 7, gives a vertical rocking motion 
to another lever, 0. To O is attached a connecting 
rod, P, which is forked at its upper end. This fork 
carries two gravity pawls, one acting above and the 
other below a ratchet wheel, X, which revolves loosely 
on the shaft, Y, on which the mainspring and the 
ribbon spool are keyed. The circular motion of the 
wheel, X, is transmitted to the shaft, Y, by means of 








a pawl, C, which is carried on a sliding sleeve which is 
also keyed on theshaft. The vertical reciprocal motion 
of the connecting rod, P, acting through its own gravi- 
ty pawls on the outer rack, and through the inner rack 
and pawl, C, upon the sliding sleeve, serves to rotate 
the shaft, Y, and wind up the ribbon on the spool. 

When the ribbon is unwound from the other spool, 
the tang, C, Fig. 6, drops out from the drum and in the 
forward lateral movement strikes the switch arm, B, 
which is connected with the loose sleeve at that end 
and pushes it into gear. At the same time, by the ac- 
tion of the switch, D, the corresponding pawl, VU, is re- 
leased at this end of the ribbon. The action is thus 
automatic and continuous, the ribbon being moved 
with a compound lateral and transverse motion with- 
out any attention on the part of the operator. 

Our cut, Fig. 6, B, shows the ball bearing of the rib- 
bon spools. To facilitate the sliding of the spools on 
the shaft, Y, grooves are cut longitudinally on the out- 
side of the shaft and on the inside of the spool. The 
balls fill the space thus provided and act as a key, 
causing the spools to rotate with their respective shafts. 

Between the platen finger wheel at the right and the 
carriage frame is another finger wheel which serves to 
compress a spring by which the platen head and the 
platen are held together. The line space pawl and 








platen head remain in constant relationship to each 
other, while the platen 
revolves without any 
hindranee. In working 
on ruled lines the fric- 
tional release enables 
one to get just the exact 
spot desired, and when 
engagenient is made be- 
tween the platen and 
platen head, as the lat- 
ter has a constant rela- 
tionship tothe linespace 
paw] as indicated above, 
the spacing is always 
exact. A favorable fea- 
ture of this machine is 
the reduction of the 
noise of operation toa 
minimum, this being 
due to the action being 
so nicely balanced 
throughout. The lessen- 
ing of noise is a desider- 
atum both to the opera- 
tor and to the business 
community in general. 





Pig. 3—METHOD OF REMOVING CARRIAGE, 
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THE NEW 2,500 HORSE POWER TURBINES AT 
NIAGARA. 

our issues of March 6, 1897, and June 18 of this 

we give illustrated descriptions of the celebrated 

power house at Niagara. In the present issue we show 

a pairof Greyelin Jonval horizontal axis turbines which 

have lately been installed at the works of the Niagara 

Power and Manufacturing Company, by R. D. Wood 
& Co. of Philadelphia. 

This pair of turbines forms part of a series of turbines 
composed of five pairs, each pair to be 2,500 horse power. 
They will be attached to a 13-foot diameter inlet tube, 
which tube directs the water from the top of the upper 
level of the fail to within 20 feet of the bottom of the 
fall, at which elevation a horizontal tube runs over the 
whole length of the wheel pit into which the spent 
waters are to be discharged. On the upper part of 
this horizontal tube are provided five openings on 
which slidé gates of 60 inches diameter are attached. 
Each of these gates is acted upon by a hydraulic plun- 
ger operated by the pressure of the water. 

The pair of turbines lately started is placed 24 feet 
above the lower level of the fall. The water, after act- 
ing on the blades of the turbine, is directed to two 
draught tubes, the extremities of which plunge into the 
tailrace water. This application of draught tubes in 
this case is specially desirable, as it enables the dyna- 
mos, which are directly attached to the extension of the 
turbine shaft, to be removed far above the tailrace 
water, thus escaping dampness. 

The water is admitted to the central chamber, in 
which is placed a register gate controlled either by 
hand motion or by a governor for regular work. The 
water from the gates, which are placed opposite to each 
other, is admitted to the guide blades, which direct the 
water to the blades of the two revolving bronze wheels. 
These blades, with a view to high efficiency, are care- 
fully designed and highly polished so as to reduce fric- 
tion. The water leaving the two revolving wheels dis- 
charges into two draught tubes, the lower extremity 
of which plunges into the tailrace water. The whole 
structure rests on a framing of steel beams, secured by 
the side walls forming the tailrace. To prevent leak- 
age of water, hydraulic grooves are provided both in 
the movable part and the stationary part. 

The turbines are 70 inches mean diameter, of 36 
blades, and each one has 142 square inches. They are 
secured on a horizontal axis of 114g inches diameter 
in the middle, tapering down to 8 inches. The turbines 
make 250 revolutions per minute, and they are sup- 
ported_on self-oiling bearings of 30 inches length by 8 
inches diameter, supported on stout stands resting on 
the steel framing above mentioned. Each end of the 
shaft is provided with thrust bearings, so as to neutral- 
ize any end pressure that may be caused by a tempo- 
rary obstruction in one or the other of the turbines. 
The prolongations of both shafts are provided with 
couplings to which dynamos are directly connected, 
To-day, however, 
but one dynamo 
is in position, ab- 
sorbing about 
1,100 horse power. 

The placing of 
turbines in pairs 
on horizontal axes 
has within the last 
ten or fifteen years 
become a favorite 
mode of using 
water power, as, 
by placing the tur- 
bine shaft above 
the tailrace water, 
every part is made 

This 
absorb- 
ing the power of 
hydraulic motors 
has become speci- 
ally desirable, 
since the genera- 
tors may be in 
many cases di 
reet connected 
with the turbine 
shaft, thus saving 
any loss by the 
use of belting. 


accessible. 
mode of 


Mr. E. Greyelin 
informs us that 
when, forty-four 


years ago, he 
placed two pairs 
of turbines on a 
horizontal axis, 
he little realized 
the advantages in 
the way of neu- 
tralizing the end 
pressure that 
would be secured 
by this method. 





, 2,500 HORSE POWER 





A NEW VISCOSIMETER. 

All who have given time to the subject of oil test- 
ing wust have felt that many of the so-called stand- 
ard tests were very unsatisfactory as compared with 
chemical tests in use in other fields to-day. This is 














A NEW TYPE OF VISCOSIMETER. 


no doubt due to the fact that it is almost impossible 
to duplicate many of these tests, especially those that 
come more under the domain of physical investiga- 
tion rather than chemical. 

Foremost among this class of tests, and probably of 
more practical value than any other, is the determina- 
tion of the viscosity of lubricating oils. But the value 





TURBINES—NIAGARA POWER AND 





MANUFACTURING 


of this test has always been limited by the gross na 
ture of the results obtained, and more especially since 
the recent investigations of Meyer and Slotte have 
shown that the apparatus which was formerly so much 
used and is still in somewhat extended use to-day, 
namely, the pipette, does not measure the viscosity at 
all, but that the result of all tests made with this in- 
strument are influenced by the specific gravity of the 
sample. 

Considering the nature of a correct test for viscosity, 
it should be kept in mind that viscosity has been de- 
fined as the resistance to flowing that 
The frictional resistance 


any liquid or 
gas may possess. which a 
fluid offers to change of shape or distortion of shape 
has been proved to be directly proportional to the 
length of time required to produce the change, or, in 
technical language, to the shearing per unit of time. 
Sinee shearing is the relative sliding of parallel planes 
without changing their mutual distances, and the 
tangential force per unit area of one of these planes is 
the measure of the frictional resistance of the fluid at 
the actual rate of shearing, then the quotient 


tangential force per unit area 








shear per unit time 


is the measure of the quality of the fluid in virtue of 
which it resists distortion. It may correctly be called 
the coefficient of viscosity, or simply viscosity. The 
dimensions of this as given in the absolute system 
M 

would be —— and would determine the number of 
dynes per square centimeter necessary to produce unit 
shear per second. 

The accompanying sketch shows a machine of the 
author’s design for practically determining the vis- 
cosity of any liquid. The weight, including the 
pointers and paddles, of which latter there are four, 
together with the wire, is exactly one kilogramme. 
Each paddle has an area of one square centimeter 
and is one millimeter thick. An adjustable scale 
graduated in degrees is shown just below the pointers, 
The pan is so arranged that it is adjustable in height, 
as shown by the pillar and screw. The wire from 
which the weight is suspended is one-tenth of a wmilli- 
meter in diameter for light liquids and one mi!limeter 
in diameter for liquids of heavy viscosity, and in all 
eases one meter long. This wire is soldered into the 
standard at the top and into the center of the weight 
at the other extremity. The paddles stand at right 
angles to their adjacent neighbors as shown. 

When ready for a test, the apparatus is in the posi- 
tion shown, The portion of the pan in which the 
paddles move is filled with the liquid to be tested and 
the pan raised until the liquid just covers the paddles. 
The weight is then brought to rest, thus showing that 
the wire is not subjected to any torsional strain. The 
weight is then moved unti! the pointers stand 180 
from their origi- 
nal positions, and 
after being 
brought to rest 
are suddenly re- 
leased. The elax 
ticity of the wire 
now sets the 
weight in mo- 
tion, and the 
number of de- 
grees cut off in 
the first complete 
vibration is noted. 
This is then com- 
pared with the 
samme angle deter 
mined with water 
at the same tem- 
perature. The 
subjoined table 
will give the ac- 
tual viscosity for 
water at the sev- 
eral temperatures 
most commonly 


used, 
The superiority 
of this method 


over the pipette 
procedure wiil be 
seen when it is 
known that with 
the pipette no dif- 
ference in viscosi- 
ty could be de- 
tected between 
water at 20° C, 
and petroleum 
naphtha at the 
same  tempera- 
ture. By this 
method, the fol- 
: : lowing results 
were obtained: 
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Water, 00102, and benzine, 0°0064. It will be seen | 


that a difference of 0°0038 of a dyne per square centi 
meter was detected, 
rABLE OF VISCOSITIES OF WATER. 
oolsi 
00133 
. O01 
00081 
0°0067 
00056 
O-OLS3 
Meyer adopts the formula as approximately 
00369 A 
representing his results, A being the temperature C 
S. S. KNIGHT. 
->-ore 
Buying and Selling Steam Boilers, 
BY EGBERT P. WATSON 
It is an axiom in trade to never argue with a buyer. 
Let him express his views and expound the laws of all 
things connected with the goods to his heart's content, 
but do not gainsay or dispute with him, upon any con 
sideration 
correctness of theories, establish personal views, or to 
convert persons of opposite faith It is prosecuted to 
transfer the ownership of merchandise, and, when ar- 
guments threaten, skillful salesmen have very elastic 
views Anything which seems likely to interfere with 
making sales is a diversion from the principal issue. 
This is particularly true in selling boilers, for there are 
but few steam users who have not some stock objec 
tions to make as regards details of boilers. The writer 
was once taken aback by a steam user asserting that 
he would not beve a dome ona boiler upon any con 
sideration, for lomae was nothing but a condenser. 
This he had estabiished to his entire satisfaction. Of 
two boilers in his works, one had a dome and the other 
had none. 
when there was steam on, and proved the fact men 
tioned. The boilers were used for evaporating by 
steam coils, and when he opened the valve on the 
dome boiler the coil was full of condensed water, while 
the domeless boiler gave forth dry steam. ‘“ Now 
where did that water come from, if not out of the 
dome ’” was his inquiry; but to it no rejoinder was 
made It is with such absurdities as this that sales- 
men are often confronted, and it is a hard matter, 
sometimes, to show steam users that their premises 
and conclusions are both wrong, without giving offense 
and losing a sale 
It would seem that, where so much depends upon 
efficiency and economy in the use of steam boilers, the 
buyer should obtain the best advice before purchasing 
one ; and this he can readily get by consulting firms of 
eminence in the business, and paying for what he 
needs; but there are some thrifty persons in this 
world who seem averse to such a very safe and simple 
plan, and go about the buying of a boiler as if they 
were buying a box of matches, and with as little con 
sideration apparently. An old lady upon a witness 
stand was asked by colinsel if she knew all about the 
case at issue, Whereupon she replied, ** Why, no sir. 
How ean | knew all about a thing I know nothing 
And this view should be taken by outsiders 
A steam boiler 


tbout 
when they undertake to buy boilers. 
is an expensive apparatus, and cannot be said to be 
It is only relatively cheap 
It seems 


ecneap from any aspect. 
when all the conditions are summed up. 
obvious, therefore, that the best way to get a boiler 
suited to the work in hand is to get some one to buy it 
who knows what he is getting for his money. Extern- 
ally ail boilers look pretty much alike. No one but an 
expert can tell good work from poor, or whether the 
boiler is fitted for the service intended. Economy in 
the purchase of a boiler is a mistake, for the difference 
in first cost between a good boiler and a poor one is 
very little in comparison to the expense of repairing 
md keeping the poor one in order. There is always a 
demand for poor boilers, or they would not be made ; 
but the man who expects to buy the best at the price 
of the worst will be mistaken. A horse weighing 1,000 
pounds cannot do the same amount of work that a 
horse which weighs 1,500 pounds ean do, and the aver- 
age steam user would not think of substituting one for 
the other when it came to hauling loads. The ease is 
exactly the same with the relative capacity of, steam 
boilers, If the steam user knew nothing about horses, 
he would go to some one whom he could rely upon to 
get a good one, but when he wants a boiler he buys 
one himself. It is not a wise proceeding. 

CURIOUS EXPERIENCES. 

In selling boilers there are many curious situations 
and experiences which to an engineer expert are ludi- 

ous in their severa! aspects, and give him new ideas 
as tothe ability of non-experts to get hold of techni- 
calities by the wrong end and to coin new terms for 
details, so that he is at a loss to understand 
what is meant. For example, a boiler maker sells a 
boiler to a party who is evidently not at all acquainted 
with his needs rhe boiler man makes boilers to sell, 
and it is not within his province to tell buyers what 
they shall have and what they shall not have, unless 
he knows that he will suffer in reputation by the trans- 
So in this case the boiler is sold, and that is 


faallion 


action. 


Business is not earried on to prove the 


He went into the boiler room one Sunday | 


supposed to be the end of the matter. In a sale under 
consideration this was not the case, and, in a few days, 
| the boiler maker received information that the boiler 
| would not work up to its stated power. Where this 
| happens, sometimes a salesman is sent and sometimes 
| the foreman of the shop. The former is the best from 
a business aspect, for he has tact and lets the steam 
user down easy if he is in the wrong—as he always is. 
|The foreman is the best man if anything is wrong 
with the management of the boiler, but he has about 
jas much tact asa steel trap, and is prone to sarcasm 
j}and accusations of ignorance, than which nothing is 
| more disagreeable to men who are ignorant. The fore- 
| man was sent, and his account of his experience was so 
amusing that it is given in his own words. 

**I got up there all right, and when I went into the 
place, I asked the party what the trouble was. He 
said the only trouble was that the boiler wasn’t good 
for anything, made no steam at all, and wouldn't drive 
a coffee mill, let alone a ten-horse engine. 

‘1 found he was trying to run the boiler himself. 
So I said, * Let me see it,’ and went over to it. He had 
about twenty-five pounds of steam on, a water-glass 
chock-a-block with water, and a grate barely covered 
with a dull fire. 

Say, wy friend,’ saysI, *what do you think you 
are trying to do? Frying fish-balls! Give me that 
shovel.’ 

**I took off my coat, blew out about two barrels of 
water from the boiler, hauled out his dirty cinders, 
and started a new fire. As soon as it got going, the 
steam went up to eighty pounds, and kept going up.’ 

*** Now start your coffee-mill,’ says I, and he did. 
Then I put in a good fire and let her go. After half an 
hour had passed and the coffee-mill was going all 
right, | says: 

**What’s the matter with that boiler ? 

** You put in an awful lot of coal,’ he says. ‘It 
must be a very expensive boiler if it takes all that coal 
torun it. I had plenty in myself.’ 

**All what coal? I says to him. ‘ That fire-box 
hasn’t got a bushel of coal in it, for it won't hold it. 
With what fire there is in now it will run an hour. 
That will be one hundred pounds of coal an hour. 
, Since there are only four square feet of grate surface 
jin the boiler, that is only burning twenty-five pounds 
per square foot of grate per hour, which is no coal at 
all for a small boiler. There ain't nothing the matter 
| with that boiler but you; and I came away first 





| 





train. 

| Itis not so much trouble to sell a boiler as it is, in 
| ease of dissatisfaction, to show the buyer that the fault 
is not in the boiler, but in his engine. Now, if you 
tell a man his engine is an expensive one to run, and 
is not up to the times, he resents it as quickly as he 
would derogatory personal remarks. Faulty engines 
are much more common than one would suppose; there 
are plenty which are made to sell only—* trade en- 
gines,” so called, and require fifty to sixty pounds of 
steam per horse power per hour, when half of that 
should suffice. There are also engines which have 
been tampered with by alleged ‘engineers, and even by 
| the steam user himself, upon the belief that” he can 
‘improve them. In one case the writer knows of, the 
| boiler clearly would not drive the engine. So an en- 
| gineer-expert was sent to see where the difficulty lay. 
| He ran the boiler by evaporation for two hours, and 
| found that it was well over its rating, and then he ae- 
‘eused the engine of bad faith in the premises. Of 
course, the proprietor resented this promptly; but, all 
the same, the expert proposed to satisfy himself. Asa 
short cut to one end of the solution, he took off the 
upper cylinder-head to ascertain the clearances, and 
found just what he expected to—that some one had 
turned off the cylinder-head so that there was fully 
three-quarters of an inch clearance. After gazing at 
it for a moment, he turned to the proprietor and said, 
| ** Who did that ?” 

* Did what ?” was the reply. 

** Who cut that eylinder-head off like that ?” 

‘*You mean that lid over the hole,” said the man. 
‘I did. The steam had no chance to get in the barrel, 
or whatever it is; so I cut off the nearest piece—the 
lid—that stopped the hole up. Now it works much 
better.” 

The engineer made no reply to this, but looked into 
the steam chest, where he saw that the proprietor, or 
some one for him, had been tinkering with the eceen- 
tric, so that not only the valve was adrift (washers and 
wires bent up like hair-pins had been inserted to cure 
this), but the times of the valve were a kind of go-as-vou- 
please arrangement, where, by good luck, some steam 
occasionally got to the piston. 

At this melancholy spectacle he gazed in wonderment 
for a time, then he turned to the proprietor and asked 
him what he would think of him if he went into his 
mill and proceeded to change the action of his ma- 
chines without the least idea of what he was doing, 
and added, “If you get some one who knows his busi- 
ness to come here and put that engine in half-way 
decent condition, you will have steam to burn;” but 
nothing was ever after heard from the man, and he 
may be improving his engine still. 








Marine engines are quite as bad as stationary en- 
gines, especially those fitted with that pestilentiai de- 
vice known as a “ keel condenser,” that is, a pipe run- 
ning around the exterior of the boat U-shaped, into 
which the engine exhausts, and makes a pretense of 
creating a vacuum. 

Keel condensers are usually too small, there is not 
enough surface in them, and if oil is used in the cyl- 
inder, it quickly coats the interior of the pipe, and 
there is no way of getting it out without hauling the 
boat out of the water. The result is that the grease 
acts as a non-conductor, and the steam does not con- 
dense, so that only half a vacuum is obtained. If tne 
engine is run above its normal speed for any cause, 
trouble begins at once, for the condenser is gagged, 
and cannot get away with the steam: so that there is 
at least seven pounds back pressure against the piston 
constantly. 

A person applied fora boiler to drive an auxiliary 
yacht with an engine of a certain size. The price was 
satisfactory and the proposal accepted, but the con- 
tract was not signed. A few days after, the buyer 
called to complete it, and casually mentioned “two 
pumps” as part of the outfit. 

** How large are the pumps ?” he was asked. 

When the size was given, he was told that the 
pumps would require as much steam as the engine. 
The gentleman then said that he had an electric light 
}plaut, whieh he also expected to drive from the 





| . 
| boiler. 
‘*‘Is there any more load on the boiler besides the 


*| engine, electric light, and two pumps ?” he was asked. 


He said: 

‘*No; nothing of any moment, only to heat the ship 
in cold weather.” 

The salesman was full to bursting with emotions he 
did not like to express; but he told the gentleman, in 
effect, that it was impolite in trade to keep things up 
one’s sleeve in buying boilers, and that he (the sales- 
man) had a narrow escape from making a serious 
blunder, and the yachtsman would have had a lot of 
bother which would have been his own fault; he had 
not stated his exact needs, and the boiler would not 
have been half large enough for the work. Then 
it would have been discarded, and the mourners 
would have gone about the streets, crying that Blank’s 
boiler had been put out of the *“Dugout” because it was 
no good. 

There is any quantity of persons like this yachts- 
man, who fauey that a boiler is an unfailing source of 
steam, and that all one has to do is to open a valve, 
and it gushes forth, as the water gushed forth when 
Moses smote the rock aforetime. The only safe course 
for sellers is to wake the contract specific as to the work 
the boiler has to do. If, afterward, the buyer hitches 
on a steam hogshead, and expects to fill and empty it 
twenty times an hour while the ship is in full route, he 
does it upon his own risk. 

These are only a few instances out of a long experi- 
ence, but they serve to show that a boiler maker's lot 
is not undiluted bliss. His failures are shouted from 
the housetops, but his successes are not told in Gath, 
neither are they published in Askelon. 


— 
A New Canal Project. 


An effort is to be made by the persons interested 
in lake transportation to have the Anglo-American 
Commission take up the project of a canal joining the 
Great Lakes and the Atlantic. This subject has been 
favorably reported upon by a deep waterway commis- 
sion authorized by Congress and appointed by the 
President. While this established the practicability 
of the canal, the present movement contemplates the 
devising by the commission of a plan of joint action 
by which the work will be actually commenced. It is 
suggested that the proper route will be by way of the 
St. Lawrenee River and Lake Champlain, a cut of 
twenty-nine miles being sufficient, it is said, for that 
length of canal. Another cut of twenty-four miles 
would carry the canal to the Hudson River, thus con- 
neeting the shipping of Chicago and New York by way 
of the lakes, the Welland Canal, the St. Lawrence 
River, Lake Champlain, and the Hudson River. The 
projectors claim that the cut between the St. Lawrence 
and Lake Champlain can be made for three or four 
millions, the topography being particularly favorable 
to canal digging. They are proceeding on the idea of 
having the two governments do the work, each do- 
ing the construction of its own side, thus making it a 
government rather than a private enterprise. 





Death of Professor Allman. 


Professor George James Allman, the well known 
biologist, died in London, November 27. He was born 
in Cork, Ireland, 1812, and graduated from Dablin Uni- 
versity 1844, and was immediately appointed Professor 
of Botany. In 1854 he went to Edinburgh University 
and was keeper of its natural history museum. His 
chief scientific labors were among the lower organisms 
of the animal kingdom, tothe study of whose structure 





and development he specially devoted himself. 
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Sorrespondence. 





The Bicycle Frame Again. 
To the Editor of the SCIENTIFIC AMERICAN : 

i have been reading, with much interest, your recent 
articles on lighter weight bicycles, and particularly 
your suggestions as to the use of a third transverse 
tube from seat cluster to the bottom angle of the head. 

I can say, to start with, that the idea is not a new 
one, nor is it, as some of your correspondents claim, a 
** wild-eyed ” one. 

In 1893 the writer conceived this idea, studied over 
it a while, and then made a machine on that line in 
1894. Previous to that time a certain well known ma 
chine was made and marketed in large numbers, with 
a tube running from the top of the head to the crank 
hanger bracket. It occurred to me that the strain of 
successive shocks transmitted through front forks was 
not provided for in any way whatever, under that form 
of construction ; that, in fact, the extra tube was en- 
tirely superfluous. 

On the other hand, I had observed in every case 
of a head-on collision, of undue shock from running 
against an obstacle or in a deep depression in the road, 
that the lower main tube of the front diamond was 
invariably buckled and bent upward. I thought a 
tube placed exactly opposite from the one in the ma- 
chine referred to would obviate this and provide 
against shocks of the character mentioned, distribute 
them through the length of the auxiliary tube by 
vibration, and, meeting with a solid point of resistance 
at the seat cluster, become absorbed and their destruc- 
tive qualities eliminated. 

So in the machine I made I used 26 gage seamless tube 
throughout, except on the chain side of the rear frame, 
where I used 18 gage to provide against chain pull. 

I mentioned my idea to a number of bicycle work- 
men, who all admitted the tube would perform what I 
aimed at, but that it would be impractical mechanic- 
ally, some under one claim and some under another. 

But being confident the idea was practical and me- | 
chanical, I built my machine. The result surprised 
1 found I had a thoroughly practical 
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even myself. 
road wheel. at a weight, with road tires, of about 
pounds. The rigidity and freedom from shocks in rid- 
ing over rough roads was very apparent and much} 
commented upon by all who tried it. 

I rode this machine all of one season, for something | 
like 700 miles. Gave it particularly hard usage, met 
with tuore than the ordinary number of accidents, on 
one taking a ** header” into a blind ditch, 
with which an ordinary built machine would; I am | 
confident, have been a complete wreck. In short, the 
idea proved practical from every point of view except 
one—that of marketing same. Many people in the 
trade. whose opinion was valuable, claimed it would 
not prove a “seller,” and my experience in one of our 
leading cities obliged me to adopt the same view. For 
instance, I have had the irrepressible street gamin yell | 
after ine, “*See the guy with his freak wheel,” ete.;| 
many times in terms less complimentary than those. 
Personally, after becoming used to the outlines and | 
appearance of the machine, I rather liked it, but per- | 
haps I was prejudiced, it being my own child, you 


oceasion 


se 


know. Finally, I laid it by as a thing ahead of its 
time. It is still stored in a certain place, awaiting the 


time when it may seem proper to attempt its introduc- 
tion as a thing to make and to sell with success. I 
will only say in eonelusion that all your claims as to 
the feasibility of the idea were fully proved in my 
experience. W. C. Jonnson. 
Springfield, O., November 12, 1898. 


Death in the Milk Jug. 
The omnipotent bacillus is everywhere. At the} 
Sanitary Congress, says Humanitarian, some very un- 
pleasant revelations were made concerning the milk 
supply of our large cities. Dr. Seurfield testified that 
not only was the milk poor in quality as regards the 
proportion of fat and non-fatty solids in it, but it was 


often contaminated by dirt or disease germs on its 
way tothe consumer. Mr. Niven, the Medical Officer 
of Health for Manchester, also gave some unsavory 
facts about that city. Out of ninety-three samples of 
milk taken at random, 18 per cent were found to con- 
tain tubereular infective matter. Medical authorities 
declare that one of the most fruitful causes of diar- 
rhea is the boracic acid used to adulterate the milk ; 
and that the existing Adulteration Acts are inadequate 
and not strictly enforced. These are not small things, 
for milk is one of the necessaries of life. ‘They con- 
stitute a great scandal and a grave danger, which 
should be dealt with firmly and promptly. 
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A Medal for the “ Phantascope.” 

The Elliott Cresson medal has been awarded toC. 
Francis Jenkins, for the invention of the phantascope, 
on the recommendation of the Franklin Institute, 
after a searching examination of this instrument. 
We have already fully illustrated the Jenkins ap- 
paratus. 





‘separation of basic salts. 


|solution of ammonium nitrate, whereby the colloidal 


Seclence Notes, 

A writer in a recent number of Medicin Moderne, 
after expressing his sympathy with the pharmacists 
whose difficult task it is to decipher illegible prescrip- 
tions, adds that the matter has attracted the attention 
of the Dean of the Medical Faculty of Paris. The 
execrable handwriting of many French physicians is 
thought to be a menace to the public, and the Dean is 
reported to have said that he would take the earliest op 
portunity of bringing the watter to the notice of the 
faculty. The pharmacists of America will doubtless 
sympathize with this movement. 


Miscellaneous Notes and Keceipts. 

Picric acid excited popular interest for some time 
when this substance was employed in France for the 
production of the melinite bombs. Now the acid for- 
merly used for an explosive assumes the rdéle of a peace- 
ful remedy against the so-called eczema, a cutaneous 
eruption which is sometimes quite malicious. Accord- 
ing to the Paris Bulletin Médicale, a solution of 1 part 
| picric acid in 86 parts pure water, applied with a brush 
on the diseased portions of the skin, is said to allay the 
painful itching at once. It forms a sort of protective 
covering over the sore spot, under which the healing 
and cicatrization progress quickly. 


SD 


Capt. Spelterini a few weeks ago ascended in the 
balloon Vega, but was foiled in his attempt to cross 
the Alps by the wind, which drove the balloon to the 
northwest of the Diablerets instead of northward. 
The balloon descended safely at Dijon in France, hav- 
ing reached an altitude of 20,670 feet. Prof. Heim, Dr. 
Mauer, and Dr. Biederman accompanied Capt. Spel- 
terini. The balloon was specially constructed for this 
ascent. It contained 3,268 cubic meters of gas, was 
nearly 200 feet in height, and was capable of carrying 
la weight of 110,000 kilos, or about 100 tons. The 


A New Whooping Cough Bacillus.—An Italian inves- 
| t'gator, Prof. Livio Vincenzi, at Sassari, claims to have 
| discovered the above. He found it. as stated in the 
Deutsche Medizinische Wochenschrift, in the expec- 
torations of children suffering with whooping cough, 
in some cases it being present in a very large quantity, 
while it was absent in other processes of sickness. 
Prof. Vineenzi ascertained by a series of researches the 
peculiar qualities of the little organism, but he did not 
succeed in causing by inoculation on animals the same 








disease as in human beings. It is, however, a well-| weight of the car was one ton, and two tons of ballast 
| known fact that whooping cough never occurs in | were carried. A “trial,” or unoceupied, balloon was 
animals. also sent up by the International Aerostatic Society. 
| Preserved Lemon Juice.—The expressed juice jg | It was fitted with recording instruments. Quite a 


gale was blowing at the time, and the balloon was 


poured through a cloth and then mixed with about . . h . ; : 
driven at high speed in a northeasterly direction, fin- 


one-fourth of its volume of powdered tale, whereupon | ao as ‘ nye ent betel | aes 
it is shaken s * - + @. oq | ally disappearing amid the clouds at a height of 4,5 
it is shaken about one-quarter hour; next, it is placed aang + pos aA re Seiki: conhadiadittiy toialaell “aides aan 
aside for one-haif hour, shaken again, allowed to stand, . ne : — alli 
and filtered. Filter through paper, add to the filtrate | the Cnet. when the Saleen wae eoeung the gre 
10 per cent of sugar and bring to a boil. During this | ™er@de. 
time place the bottles to receive the juice in a kettle 





On the suggestion of C. Witter, of the Hamburg 


of water, fill them with water and boil them in the} metallurgical laboratory, R. Hase, of Hanover, has 
kettle. Empty the bottles, pour in the boiling lemon | constructed a new type of chemical balance, which at 


juice as quickly as possible and close up at once with a | once marks the approximate weight of the substance, 
good cork previously dipped into paraffine. Juice | This is done by an additional pointer, which occupies 
prepared and bottled in this manner is said to possess | an inclined position and plays over a special graduated 
unlimited keeping qualities.—Neueste Erfindungen|are. This pointer and the additional device are put 
und Erfahrungen. | in gear by means of a button on the top of the glass 
; | case of the balance. The substance is put in one pan, 
apnumber of weights in the other; the pointer then 
many are still wanting, to 


Soluble Mercury.—According to Lottermann colloida 


quicksilver can be produced by using stannous nitrate 


marks how grammes 


as a reducing agent and proceeding as follows: The | : TI } oobi 
. . P . yj in a few @ rré es. “he rest of the weig i” 
strongly diluted mercurous nitrate solution is, with within a few centigramimes 1e rest of th ighing 


can easily be performed with the help of the rider 


stirring, poured into the likewise diluted solution of : ; : ; : 
only in the usual fashion. The method is particularly 
i for weighing predetermined quantities. 


the stannous nitrate, both solutions containing only 
so much free acid as is necessary for preventing the | COMVventent . : 
The platinum dish can, for instance, be filled while 


A deep brown liquid is ; : : 

The liquid is then mixed with a concentrated standing on the — without esreoR the balance, 
until the additional pointer indicates that the weight 

is almost correct. The addition is said not to com- 

plicate the construction much, and to make little 

difference in the price. If that be so, the novelty will 

be welcome. 

Prof. Zickler, of Briinn, has conducted an elaborate 
series of experiments, which show that a telegraphic 
}instrument can be actuated at considerable distances 
by a beam of ultra-violet light. He employs a power 
ful are lamp as his transmitter, using a screen of glass 
to produce intermittent flashes of the ultra-violet 
beam, which embody themselves as dot and dash sig 
nals on his receiver. The receiver is an air gap in 
a circuit containing an induction co'l regulated to an 
electromotive force just below the sparking point at 
the air gap. As Hertz long ago has shown, a beam of 
ultra-violet light falling on the cathode of a strained 


formed. 


mercury is eliminated. The brown color of the liquid 
passes into black, and a very fine black precipitate is 
distinguished. Then neutralize with ammonia, stir- 
ring the while and avoiding strong heating. After the 
precipitate has settled the supernatant solution is taken 
off with a siphon, further liquid being sucked up by 
means of a porous clay filter, and the paste, still 
rather thinly liquid, is dried in the vacuum exsiceator 
over sulphuric acid. Thus silvery pieces are obtained 
which dissolve in water, with a deep brown color.— 
Journal fiir praktische Chemie. 

Preparation of Gold Water (Dantzic Brandy).—Some of 
the most reliable and tried recipes for the preparation 
of Dantzie brandy are the following : 





PE ink cedunccnecendesesese sosebece ..12% grammes. ‘ -~ . : ares ri 
Cinnamon bark . “ air gap, near its breaking-down point, will immediately 
el iecunwtacciantecies ™ provoke a discharge. Zickler started by producing 
Cardamoms.........6-+eeeereee seeeenes = = this effect over a distance of 2 meters. Then, by im- 
CREB .2 00-2 ; be A proving the shape and material of his electrodes and 


Lavender blossoms. . .. 

Pour 1% liters of spirit of wine and 1 liter of water 
over the comminuted spices, and subject to distilla- 
tion. After 114g liters have been distilled, add 750 
grammes of sugar and water, so as to obtain 3 liters. 
Mix with gold leaf reduced to small pieces. 


inclosing them in a chamber of compressed air, he 
was able to increase this distance to 200 meters, says 
The Electrical Review. This is a remarkable result, 
jand it is extremely interesting to physicists to learn 
that the short and easily absorbed ultra-violet light 
can influence a spark discharge at so great a distance. 








II. ’ ; ; 
ic. ) ar as Xe 
Mose leaves..... ..... ae ee ie 18 gamma, F. C. Harrison, of Guelph, Ontario, bas examined 
AMOI. occa cuacs: cancdeas, Ghaxasunctad 15 “ hailstones bacteriologically on two separate occasions. 
Balm..........+ cee ceeeeees see eeeeeeeersen ceases 15 = The stones were washed in mercuric chloride solution 
Merjoram Sintnesgnapetseiaes cree coven FF “5 (1 in 500), rinsed several times in sterilized cold water, 
SEEErCnranabenes «es seb dawk «sserenetoneas be and each stone thus treated was dropped into a tube 
Camomile (Roman)........... ss+sses Ss ors eensevene ™% z : “ae . . 
Sassafras wood.... ell oe ao 4 “ of melted nutrient gelatin, the wixtare thoroughly 
Cloves ....... ss00e C00 secseecceececonsoss soseees 4 . shaken, and plates were made in the usual way. Four 
TN incite soe! seewnses veciendiaeéeewae! s 4 :¢ days after the plates were counted, all the bacteria 
rae _ ory Seed Oo ee : and a number of moulds were isolated, and their 
Tris root........ . . 

Guinea grains 6 “ cultural characteristics determined. Among those pre- 
Bay berries... . 4 sent were Penicillium glaucum, Mucor sp., Aspergillus 
Juniper berries... .......- 4 7 sp., B. fluorescens liquefaciens, B. fluorescens non- 





liquefaciens, a protean form of Proteus vulgaris, and 
two micro-organisms, a bacillus and a coccus, which 


Directions same as in first recipe. 





Itt. 
French recipe : do not agree with any published descriptions, and for 
tens dndicec<eccns secaeses which the author suggests the names B. flavus grand- 
Orange flowers, .....-. -..seeeseeeeeeeeee tee inis and M. melleus grandinis. Detailed descriptions 
SIE TORE nso senn ots 2000 vvansssnscinarnenese ° rs of the two latter are given in the monograph. The 
perce He nn as Pg “ repeated presence of the fluorescing germs lends sup- 
CE ota cenatadst.<. ssestaandteaners éitelhcidn'es 3 liters. port to Bujwid's surmise that surface water is carried 
Wistiicctacads. chiens vencvscahax manus kesh ES up by storms and frozen, producing hailstones. 


Bujwid, who probably was the first bacteriologist to 
investigate hailstones, arrived at this conclusion in 
the first place from consideration of the large number 
of germs found in the hail.— Botanical Gazette. 


Distill 4 liters of this and add 4% literof rose water 
and 4 liter of orange flower water, as well as 1 kilo 
gramme of sugar, and mix with gold leaf.—Apotheker 
Zeitung. 
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NAVIES OF THE WORLD. 
I. GREAT BRITAIN—SECOND ARTICLE. 

In the first chapter of this series (see issue of Novem- 
ber 26) we discussed the armored ships of the British 
navy, under which head were included the battleships, 
coast defense vessels, and armored cruisers. We found 
that, after omitting the obsolete ships, Great Britain 
possesses or is building 54 battleships, 25 coast defense 
vessels, and 17 armored cruisers. In like manner, by ap- 
plying a test of speed and omitting all protected cruis- 
ers whose speed falls below 15 knots, and all gunboats 
below 12 knots, we arrived at a total of 194 unarmored 
vessels, made up of 97 protected cruisers, ranging in 
size from small cruisers of 2,000 tons displacement and 
less up to great vessels like the ‘* Power- 
ful” and “Terrible,” of 14,200 tons dis- 
placement, and 97 cruisers and gunboats 
below 2,000 tons displacement. 

The distinction between an armored 
and an unarmored but protected vessel is 
very simple. Any vessel, be she battle- 
ship or cruiser, that carries a belt of 
vertical side armor at the water line is 
‘“‘armored.” Any vessel that has a con- 





in many of the vessels being light in proportion to the 
displacement. Whether the British cruisers be com- 
pared with our own or those turned out by private 
English firms, such as the Armstrong Company, the 
weight of metal thrown compared with the displace- 
ment is light for all but a very few of the Admiralty 
designs. As an instance of this we present a compari- 
son of the British protected cruiser ** Edgar,” of 7,350 
tons, with the armored cruiser ‘‘ Esmeralda,” of 7,020 
tons, designed and built by Armstrong for the Chilean 
government. 

Now, at first sight, on comparing these vessels, one 
wonders what has been done with the extra 330 tons of 
displacement in the ** Edgar.” It is true the sloping 


the open and the creware lightly protected by shields ; 
but against this must be set off the fact that the two 
8-inch and sixteen 6-inch guns, all rapid-firers, give the 
Armstrong vessel a great preponderance of offensive 
power. The larger coal supply of the ** Edgar” may be 
set down to the larger displacement. Finally, the 
smaller vessel has an excess of 2144 knots of speed. 
There is one point of comparison on which we do not 
possess the figures, namely, the supply of ammunition 
—a feature of prime importance. In this regard it is 
likely that the government vessel is better provided. 

It is the policy of Sir W. White, who has designed 
practically the whole of the modern British navy, as 
distinct from that of Mr. Watts, who 
designs the Armstrong ships, to provide a 
vessel with a moderate number of guns, 
thoroughly protected and well supplied 
with ammunition, rather than with an 
excessive number of guns, poorly pro- 
tected and carrying a limited supply of 
ammunition. Which system is better, 
the supreme test of war alone can tell. 
If the past is any guide, we know that 











tinuous protective deck of steel extend- 
ing from stem to stern, but no vertical 
side armor, is ‘‘ protected.” The vessel 
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ge Te ge nn ° victory rests with the ship that can bring 
— —onee a oe —~ an overwhelming preponderance of fire 
ilies to bear at the outset of the fight. It was 





that has neither steel deck nor side armor 
is ‘‘ unprotected.” 

The imposition of a speed limit of 15 
Knots reduces the total number of pro- 
tected cruisers from 226 to 194. The 32 
vessels thus owitted are made up of 
eruisers of from 2,000 to 3,000 tons dis- 
placement and from 12% to 144¢ knots 
speed and a number of gunboats. They 


were built in the early eighties, and while Also “ Powerful ” and 


they might be of some value in convoy- 








‘** Diadem” Class, 11,000 Tons, 20°5 Knots. Bight Ships. 


“ Terrible,” 14,200 tons, 22°4 knots, with flush upper deck, and a 92-inch rifle 


substituted for the two 6-inch guns at bow and stern. 


Midshp Settion 
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thus wetriumphed in the naval duels of 
the war of 1812, and the probability is 
that “Providence” will be found to be 
‘**on the side of big” batteries. 


ar are” 
Am} In keeping with the policy of mount- 
-. A. Oyo meten perpen 
Me = - ing fewer guns but giving them thorough 
a) protection is the great pains that is taken 
to encourage good marksmanship in the 


British navy. It is not generally known, 
but is nevertheless a fact, that, as a re- 
sult of the prizes that are offered for the 
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* Bdgar” Class, 7,350 Tons, 20 Knots. Nine Ships. 
Four ships of thie class (* Royal Arthur" type, 7,700 tons, 1944 knots) have a raised forecastle deck with two 


6-inch rapid. firers in place of the 9 2-inch bow-chasers. ming and carry four 6-inch 
rapid-firers in place of five 6-inch and six 4°7-inch. 
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** Eclipse ” Class, 5,600 Tons, 20 Knots. Sixteen Ships. 


Four ships of this class (“* Arrogant” type, 5,800 tons, with three smokestacks) are strengthened for ram- 


and six 4°7-inch guns. Three of the “ Ecl ipse class carry eleven 6-inch 
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** Astrea” Class, 4,630 Tons, 19°5 Knots. 


ing merchant vessels, they would be as helpless against 
modern cruisers as were Montojo’s vessels at Manila. 
They are therefore omitted from the present estimate 
of fighting strength. Dividing the 194 eruisers and 
gunboats into classes according to their size, we get 
10 ships of from 11,000 to 14,200 tons; 11 ships of from 
7,350 to 9,000 tons ; 30 ships of from 4,050 to 5,800 tons ; 
1} ships of from 2,135 to 3,600 tons; and 97 cruisers and 
gunboats below 2,000 tons. 

Broadly speaking, the British cruisers exhibit the 
same distinguishing characteristics as the battleships. 
They are essentially sea-keeping ships, standing well 
up out of the water, and having good speed, a liberal 
coal supply, and generous berthing accommodation 
for the crew; but it must be confessed that in the main 
the vessels appear to be under-gunned, the armament 
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Eight Ships. 


deck is 3 inches thicker; but this is more than offset 
by the 6-inch belt of the *‘ Esmeralda.” The guns are 
better protected in the ‘*‘ Edgar,” being contained in 
closed 6-inch casemates or _Sheltered behind 6-inch 











Edgar,’ “ Esmeralda.” 
Displacement | 7,350 tons, 7,020 tons. 
Speed evel 20°5 Knots. 23 knots. 
Coal sup) iy (normal)... | 850 tons. 550 tons. 
Armor: Deck.... cool 5-inch. 2-1nch. 
Belt coool none. 6-inch. 
Gun position. . } 6-inch. Light shields. 
Armament: ......... Two 92-inch Two 8-inch rapid-fire. 
Ten 6-inch rapid-fire. Sixteen 6-inch rapid fire. 
| Twelve 6-pounders, Eight inch rapid fire. 
| Five 3-pounders. Two 3-pounders. 
Seven machine guns. Four machine . 
Four torpedo tubes. Three torpedo fabes 















‘** Apollo” Class, 3,400 Tons, 20 Knots. Twenty-one Ships. 
Ten of these ships are sheathed and displace 3,600 tons. 


NAVIES OF THE WORLD—I. GREAT BRITAIN. 


best target practice, a high state of efficiency has been 
reached by the British gunners, as the subjoined re- 
sults of recent prize shooting in the Channel Squadron 
will show: 


“Repulse ” .....23 rounds with 13°5-inch 
* Magnificent” 17 **  12inch 
“ Repulse”’..... 6 6inch RF. “ > 
Magnificent, 97 “ , 6inch “* - - = 
* Pelorus”...... _ * “ ¢4inch “ = se 


These results were obtained in ‘‘ dirty” weather when 
the ships were under way, and only direct hits were 
counted. 

As will be seen by studying the cross section of the 
—“ Edgar ” (see accompanying diagrams), the protection 
| to the vitals of an unarmored cruiser consists of a 
| steel deck which is flat in the center, but slopes to be- 
| low the waterline at either side. The coal bunkers are 


guns scored 9 hits, 
“ “ gt 








shields, whereas the ** Esmeralda’s” guns are mounted in - 
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> eS « 5 eS 
3.—First-class Protected Cruiser ‘‘Diadem.” ‘‘Diadem” Olass of Bight Ships. 4,—First-class Protected Cruiser ‘‘ Endymion.” ‘‘ Edgar” Class of Nine Ships. 
Displacement, 11,000 tons. Speed, 205 knots. Bunker Capacity, 1,900 tons. Armor: Deck, Also the “ Blake” and “ Blenheim ” of 9,000 tons and 21°5 knots 
2r@ inches on flats, 4 inches on slopes; shields and casemates, 6 inches. Armament, sixteen 6-inchand pigplacement, 7.350 tons. Speed, 20knots. Normal Coal Su pply, 850 tons, Armor: | inch 
fourteen 3-inch rapid-fire guns, twelve 3-pounders, two 3-inch boat guns. Torpedo Tubes 5 (two sub- on flats, 5 inches on slopes; gun positions, 6 inches, Armament, two 92-inch. ten 6-inch rapid-fire, twelve 
merged). Complement, 677. Date, 1897. 6-pounders, five 3-pounders, seven machine guus, two boat guns. Torpedo Tubes, 4 (two submerged) 
Complement, 5! Date, 1899 to 18% 
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5.—Second-class Protected Cruiser ‘* Diana.” ‘' Eclipse” Class of Sixteen Ships. 6.—Second-class Cruiser *‘Fox.” ** Astrea” Class of Bight Ships. 
Displacement, 5,600 tons. Speed, 20 knots. Normal Coal Supply, 550 tons. Armor: Deck, Displacement, 4,360 tons. Speed, 195 knots. Normal Coal Supply, 40 tons Art 
1% incher on flats, 3 inches on slopes; gun positions. 44% inches. Armament, five 6-inch, six 47-inch, and 1 inch on flats, 2 inches on slopes; gun positions, 44g inches. Armament, two 6-inch and eix 
nine 3-inch rapid-fire guns, one 3-pounder, four machine guns, one 3-inch boat gun. Torpedo ‘Tubes, 3 rapid-fire guns, eight 6-pounders, one 3-pounder, four machine guns, oue boat gun, Torpedo Tubes, 4. 


‘woeub Serced), Complement, 477 Date, 18. 
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Complement, 312. Date, 1893. 
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7.—Second-class Cruiser “Apollo.” ‘* Apollo” Class of Twenty-one Ships. 8.—Third-class Cruiser ** Pelorus,” ‘* Pelorus” Class of Bleven Ships. 





Normal Coal Supply, 250 tons. Armor: Deck, 
eight 4-inch rapid-fire gone, eight 3-pounders, two boat 
Date, 1508 


Displacement, 3,400 tons. Speed, 2 knots. Normal Coal Supply, 400 tons Armor: Deck, Displacement, 2,135 tons. Speed, 207 knots 
1 inch on flata, 2 inches on slopes; gun positions, 444 inches. Armament, two 6-inch and six 47-inch 2 inches: gun positions, 444 inches. Arma 
rapid-fire guns, eight 6-pounders, one 3-pounder, four machine guns, one boat gun. Torpedo Tubes, 4 guns, Torpedo Tubes,?. Compleme 


Complement, 273. Date, 18. 
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SSO ~ ———S——— 
10.—After 6-inch Rapid-fire Gun on the Quarter-deck o 











9.—Torpedo Gunboat “Speedy.” ‘ Speedy ” Class of Bleven Vessels. 


Also four “ Halcyon ™ type, 1,070 tons and 19 knots, and thirteen of “‘ Gleaner” type, 735 tons and 20 knots. ‘* Astrea” Class. 
Displacement, 810 tons. Speed, #2 knots. Normal Coal Su pply, 100 tons. Armor: Gun Weight of gun, 6% tons. Weight of shell, 100 pounds, Length of bore, 40 calibers. Number of shots 
positions, 444 inches. Armament, two 47-inch rapid-fire guns, four 3-pounders. Torpedo Tubes, 3. per minute, 6. 


Complement, 91. Date, 1893. 
NAVIES OF THE WORLD—I, GREAT BRITAIN, .From photographs by Symonds & Co., Portsmouth, England, 
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l along the sides in the wake of the engines and 
space between sloping deck and 


ranges 
boilers and fill up the 
outside shell plating, and also the spaces between in- 


When, as 


side of slopes and engine and boiler rooms, 
the 
¢ inches vertical, and, adding 


* Edgar,” slope is inches 


71 


in the case of the 
thick, this equals about 
the resistance of the coal, we get the equivalent resist- 
nches of steel placed vertically on the 
f the ship It better, however, to burst the 
shells outside than inside the shell plating, and hence 


the armored cruiser is coming increasingly into favor 


1 


ance of about 12 


i | 


sides « is 





in the 
The duties of the cruisers of the British navy will lie 


present day. 


chiefly in the direction of protecting her enormous 
maritime commerce. They will be disposed at import- 


ant points on the great trade routes, which they will 
patrol as long as any cruisers of the enemy are at sea. 
Undoubtedly at the outbreak of the war an effort will 
be made to watch the hostile cruisers, and keep them 


shut up in their own ports; but should they escape, it 


will be the work of this big fleet of close upon two 
hundred vessels to capture or sink them as quickly as 
possible. The enemy's commerce destroyers of over 21 


knots will be open toattack only by such fast vessels as 
the * Powerful” and ** Terrible.” of 214 to 2216 knots 
speed. In of the terrible havoe that a 23-knot 
commerce destroyer could work on British commerce, 


view 


it is strange that the government does not build a few 
powerful vessels capable of overtakiuy « craft of this 
kind. Two 15,000 ton armored cruisers of 23 knots are 
to be laid down shortly. 

It is a remarkable fact that nearly the whole of this 
large fleet of protected cruisers has been built during 
the past ten years. The start was made when the 
alarm of the British publie over the defenseless condi- 


t 
{ 


tion of their maritime commerce led to the passage of 
the Navai Defense Act of 1889, when $100,000,000 was 
voted for the construction of seventy new vessels. 


Previous to the passage of the act, the protected crui 
were represented by the ‘ Blake ” 
tons, 214g 
Forth” 


! 
classes 


ser 


* Bienheim,” 9,000 


knots: eight ships of the 


and “Leander” types, of 4,000 
and 4,300 tons and 17and 16% 
knots ; five ships of the * Magi- 


cienne”™ and ** Medusa” types, 
2.950 and 2,800 tons and 19 knots; 
the ** Calypso” 
(the former for 
eape from Apia during the fatal 
2,770 and 14% 

gunboats of the 


** Barracouta ” 


* Calliope,” and 


famous its es- 


hurricane), tous 
knots; 
** Archer ” 
of 
and18°6 and 16°5 Knots ; 
some forty or fifty smaller and 

Of these only 

* Blenheim ” 


fifteen 
and 
1,830 and 1,580 tons 


classes 


besides 


slower gunboats. 
the “ Blake ” and the 
thoroughly up-to date vessels 

he Naval Defense Act, in addition to 10 battleships, 


called for 29 second-class cruisers of the “* Apollo “ class, 


| 
ean be considered | 





of 3400 tons and 20 knots, and 9 first-class cruisers 
of the “ Edgar” type, of 7,350 tons and 20 knots. Of 
these 29 second-class cruisers, 11 were built according 


Displacement, 3,400 
4°7-ineh 


to the vriginal design, as follows 
armament, 2 6-ineh, 6 


tons; speed, 20 knots; 
rapid-fire guns, and 14 smaller guns. Ten others were 


built of identical dimensions, ete., but were sheathed 
and coppered to fit them for tropieal waters, the displace- 
ment being thereby raised to 3,600 tons. 
the 21 vessels are as follows 
“ Apollo,” “ Brilliant,” 


Iphigenia,” Latona,” 


** Intrepid,” 


““ Naiad,” 


* Indefatigable,” 
‘** Melampus,” 


| 

Pique,” “Rainbow,” ‘“ Retribution,” ‘*Sappho,”| 

** Sevilla Sirius,” “Spartan,” “Sybille,” ‘ Terpsi 
chore,” * Thetis,” and * Tribune.” 

To give them better sea-going qualities and a 


more powerful battery, the other 8 ships were built 
with 20 feet more length, the whole battery was placed | 


ona flush main deck instead ofona forecastle and poop 


aud in a well amidships), and two additional 47 
inch guns were added. These ships were known as the 
* Astrea” class. Their particulars will be found un- 


der Plate No. 6 
lhe names of these 8 ships are 


-" ‘hary bdis,” 


* Astrwa,” ‘* Bona- 
venture,” ‘Cambrian,” ** Flora,” 
* Forte,” “ Fox,” and * Hermione.” 

The 9 first-class cruisers of the Naval Defense Act 
known asthe * Edgar” class. They are smaller 
editions of the * Blake,” with the same battery, but 
I's knots less speed and a smaller coal supply. The 
dimensions, of ** Edgar” 
Plate 4. Five of the ships of this class : 

Endymion,” * Grafton,” *‘ Hawke,” 


are 


ete., the 


are similar to the diagram shown on page 376. force of destroyers, for the reason that the destroyer is 
To improve their seagoing qualities, araised forecastle | capable of ranning down and sinking torpedo boats, 


deck was added to the other four ships, the “Crescent,” | while at the same time it is capable of taking the 
and | offensive against battleships and cruisers, with at least 
the 92-inch bow-chaser was replaced by 2 6-inch rapid- | as much prospect of success as the smaller, but slower, 


* Gibraltar, toyal Arthur,” and “St. George,” 


ilso sheathed and coppered, the dis- 


placement being raised to 7,700 tons 


firers. Thev were 


The next addition to the navy included 11 seeond- | the first class, which vary in speed from 19 to 23 knots, 
Nine of these] and 90 of the second class, with speeds of from 16 to 


class cruisers of the * Eclipse ” class, 


| which is a good representation of the latest third-class 
The names of | cruisers of this navy. They are trim little craft similar 
* Zolus,” ** Andromeda,” | to our “Marblehead,” which is greatly superior to them 


| amidships. 


are given under | about a score of destroyers to 232 torpedo boats. Great 
the * Edgar,” | Britain has practically given up the construction of 
and ** Theseus,” | torpedo boats, and has been content to increase her 


were built to the dimensions, ete., given below Plate 5. 
Their names are as follows : ** Diana,” ** Dido,” ‘* Doris,” 
* Eclipse.” ‘Isis,’ ‘‘Juno,” ‘* Minerva,” ‘* Talbot,” 
‘*Venus.” As compared with the ships of similar size 
in other navies, the armament was manifestly light, | 
and in three later ships of the class: ‘ Hermes,” 
* Hyacinth,” and * Highflyer,” eleven 6-inch guns were 
mounted in place of five 6-inch and six 4°7-inch. 

The next imiportant addition to the fleet cruisers con- 
sisted of two huge vessels, the ‘* Powerful” and * Terri- 
ble,” of 14,200 tons and 224g knots speed. They were 
the first warships to have the length of an Atlantic 
liner, being 536 feet long by 71 feet beam. As will be 
seen from the front page engraving, they are imposing 
vessels, of handsome design. They have a flush upper 
deck throughout the whole length whose average 
height above the water line is about 32 feet. The main 
battery of two 9°2-inch guns is carried on this deck, the 
axis of the forward guns being about 38 feet above the 
sea. The battery of twelve 6-inch guns is disposed on 
the guu deck and berth deck below, four of the guns 
being in superimposed 6-inch armored casemates for- 
ward and four aft, the other four being in 
armored casemates amidships on the berth deck. The 
battery of sixteen 3-inch guns is disposed on the gun and 
berth decks, eight amidships, four in the bow, and 
fourin the stern. The firedead ahead or dead astern 
is one 9°2-inch, four 6-inch, and four 3-inch. 

Apart from their size, these ships are remarkable as 
having been the first large ships in the navy to be fur- 
nished with a complete installation of watertube boilers. 
They are sheathed and coppered and carry the enor- 
coal—more than they re- | 





guns 


mous supply of 3,000 tons of 
quire, in view of the frequency of British coaling sta- 


tions. 
The next lot 
**Diadem” class, 


known as the 
were smaller editions of the ** Terrible.” 
The poop is cut away (see diagram), thereby sacrificing | 
gun command and officers’ accommodations in favor of 


of first-class cruisers, 


aud |a saving of 300 tons of weight, the coal supply is re-| 





THE SIPHON OF THE CLAM. 


duced to 1,900 tons, and the speed is reduced from 2244 | 
to 204g knots, with a consequent reduction of the dis- 
placement from 14,200 to 11,000 tons. The two 9°2-inch | 
guns are replaced by four 6-inch rapid firers, with the | 
result that these vesse!s carry sixteen of these effective | 
weapons, besides fourteen 3-inch rapid-firers and four- | 
teen smaller guns. The vessels are all sheathed and} 
coppered. The vessels in this class are as follows : | 
‘** Andromeda,” ** Diadem,” ** Europa,” ** Niobe,” ‘**Am- 
phitrite,” ‘‘ Ariadne,” ** Argonaut,” and ‘* Spartiate.” 
In Plate 8 we give an illustration of the ‘ Pelorus, 


» | 


The 


is 


in battery but inferior in speed and protection. 
battery of eight finch and eight 3-pounders 
mounted on a raised forecastle and on the gundeck 
There are 11 ships of this class, and, inelud- 
ing these, there are 44 vessels of the so-called third class 
cruiser type. They vary from 1,600 to 3,000 tons in dis- 
placement and from 164g to 20 Knots in speed. 

Plate 9 shows one of the latest gunboats of the 
** Speedy ” class, in which are 11 identical vessels of 810 
tons and knots speed. The 13 of the 
‘Gleaner type are somewhat smaller, 735 tons, but 
have the same speed and armament. The four gun- 
boats of the ‘** Halcyon” type have a raised poop and 
displace 1,070 tons, the speed being 19 knots. 

The torpedo flotilla of the British navy differs from 
that of the other Continental navies in the large num- 
ber of torpedo boat destroyers that it includes in pro- 
portion to the number of torpedo boats proper. The 
Official lists show 109 of the former built or building, 
against 187 of the latter; whereas the French navy has 


2) vessels 


torpedo boat. 
The torpedo flotilla is made up of 97 torpedo boats of 


| types due to building the ships in el 


23 knots. The fleet of destroyers is made up of 42 
boats of the “Hornet” type, 48 of the ‘* Desperate” 
type, 5of the ** Albatross” type; a 33-knot boat, the 
** Express;” a 35-knot propelled by the Parsons tur- 
bine; and 12 vessels recently tendered for, of an im- 
proved * Desperate” type. The particulars of the differ- 
ent typesof destroyer are given in the following table : 

TORPEDO BOAT DESTROYER FLEET. 

















a a Armament. 
| 3 S 5 = ly s 1a 
= a s/e/S 18 
Nameof Typ.|3| . | 88] & | e |E\Ele]2 
is] &ia> g BlElelisgla 
is} /e | & | als Rie 3 
oe -- ee eis tals 
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ee 42 180 240 4,000 | 27°3 1; 3 3 43 57 
| Desperate .| 8 | 210 300 | 5,400 | 30 1} 5] 2 | 58! 80 
Albatross .... .. 5 276 300) 7,500 | 2 1} 5; 2 | 60) ww 
Express 1 276 Wo! 10,000 | 3B 1 5 2\|oa 8 
Improved Tur- } 1 35 | 
binia ‘ = . 
Improved Des-/| ,, | P 
perete i eed ae oe | 30 - 





Of ali the elements of a modern navy, the torpedo 
flotilla is the most uncertain and undetermined as to 
its value; but there is no doubt that, for the duties of 
such a navy as Great Britain's, the sea-going destroyer 
is preferable to the smaller and unseaworthy torpedo 
boat. 

Summing up our review of the British navy, we 
consider that, in addition to the advantage that comes 
from numbers, the best features are the excellent sea- 
going qualities of the ships ; the large supplies of coal, 
ammunition, and stores carried ; the uniformity in the 
asses; the small 
number of patterns of guns, thereby avoiding con- 
fusion and complication in ammunition; and lastly, 
and perhaps most important of all, the excellent 
personnel and the undoubted esprit de corps of the 
navy. 

The defects are, in the battleships, the unarmored 
ends, the fact that the breeches 
of many of the large guns are 
unprotected, and in the later 
cruisers the total absence of side 
armor at the water line. Most 
serious defect of all, however. 
and one that cannot be too soon 
remnedied in future ships, is the 
fact that the ships, both battle 
ships and cruisers, do not carry 
as powerful armaments relatively, 
to their great displacement as 
are found in ships of other navies 
of the world. Ship for ship, the 
‘*Majestics” would provably be 
amateh for any French or Rus- 
sian battleships they might en- 
eounter, but, with their excess of 2,000 to 3,000 tons 
displacement, they should carry an overwhelming pre- 
ponderance of armament. 

oe 
THE SIPHON OF THE 


F. HOLDER. 


CLAM. 
BY c. 

The interesting clam with elongated siphon shown 
in the accompanying illustration was taken at Long 
Beach, where the art of clamming is conducted in an 
interesting manner at times. Instead of the single 
clammer on the beach at low tide, often a picturesque 
object from the dunes, we see a man plowing a long 


|furrowin the sands, hoping in this way to throw up 


hundreds of the succulent bivalves. 

To those who frequent muddy shores at low tide, the 
hole of the clam isa familiar sight. Sometimes the 
latter is discovered near the surface, ejecting a spurt 
of water; and strange clicking, sucking sounds, thie 
duleet voice of the clam, have been heard by those who, 
out of curiosity, frequent its haunts. 

In the accompanying illustration one of the most in- 
teresting features of bivalves is seen at its best, namely, 
the siphon, a singular continuation of the mantle, a 
fleshy chimney, so to speak, which enables the clam 
to rest at the bottom in security, and throw up this ex- 
tension, and breathe and eat through it. The siphon 
in the cooked clam is a black, small, and retracted 
object, projecting but slightly from the shell; it is 
known as the head, a misnomer, as it is really at the 
posterior opening of the shell, and opposite the place 
where the head, if there were one, should be. 

The siphon is a long, muscular, and exceedingly 
tough tube, really an extension of the mantle which 
incloses the clam, and, in this instance, divided into 
two tubes. To fully understand its office a glance at 
the internal economy of the animal is necessary. Open- 
ing a clam, we find next to the shells a delicate gray 
mantle that encompasses the animal, so that it appears 
to be a bag holding the body of the clam and protect- 
ing it. Atthe posterior end the mantie is developed 
into the siphon, which contains two tubes. Opening 
the shell wider, we have the various parts before us. 
On the lower side is w muscular organ called the foot, 
that in some shells, as the razor clam, is an extraordi- 
nary member. This foot in some species, as the mussel, 
bears a remarkable gland which secretes a fluid that, 




















DECEMBER 10, 1898.) Scientific American. 


379 














when produced and exposed to the water, becomes a/| long, several times the length of the shell, and well 
mass of dark, horny fibers that serve as anchor chains| illustrate the forms in which the siphons constitute 
by which the animal attaches itself to the rocks, We/| separate tubes. 

find the mouth directly opposite the so-called siphon, 
provided with a pair of peculiar lips, leaf-like, which ENTAL WONDERS.* 

have the faculty of aiding in sending currents of water| The most sphinxlike problem ever presented to a 
bearing food to the mouth. We see the long coiled in-| public for solution was the second sight mystery. ! 
testine, the stomach, and liver, and in a bag or saca| There have been many exposés of * mental magic,” | 
and some of the best of them are described in ** Magic : 
Diversions, including | 





marvelous rod, clear as crystal, seemingly distinct from 
the body and without purpose, a backbone unattached | Stage Illusions and Scientific 
as it were, known as the crystalline style; an organ Trick Photography.” 
that is well known, but which is still a zoologicai mys- We have now to concern ourselves with ** mental 
tery. magic,” where the results are obtained by clever tricks. 

The heart is an interesting object, the blood pouring | There have appeared from time to time before the 
from the gills into the two auricles, then passing into! public individuals who generaliy work in couples, 
the median ventricle, which pumps it into 
all parts of the body 
nent objects, apparently hanging on either 
side, and made up of a marvelously compli- 
cated series of tubes. If in imagination we 
could follow the blood current of the clam, 
we should see it collecting in a large tube 
at the base of the gills, from which it passes 
into the tubes and so to the heart. During 
the passage through the tubes which make 
up the gills the process of breathing is ac- 
complished, which brings us to the consider- 
ation of the long siphon of the clam. 

This singular organ has various offices, It 
is like the trunk of an elephant, inasmuch as it can be| termed ‘** operators” and ‘subjects, 
elongated to obtain food at a distance from the body, | performances which were termed mental wonders, sil- | 
illustrated by the clam at the bottom of its burrow, | ent second sight, ete. The operator invariably tries to | 
while the tip of the pseudo trunk or siphon is at the | impose on the public with the idea that he possesses 
opening receiving food. The siphon has two tubes ; the | some mysterious power over the “subject,” by which 
one furthest from the hinge, or the lower, may be called | he is enabled to communicate information to her by 
the mouth proper, as it sucks in a continual current of his will power over her mind without a word being 
The other performs an opposite work, reject-|spoken. There are, of course, various methods of 
performing this trick, as by a code of predetermined 








who have given 


water. 
ing the accumulation, and can be compared to a chim- 
ney, out of which passes the rejectamenta after con- | signals in which sentences like the following are used : 
In this one act of drawing water through | **Say the number. Well? Speak out. Say what it 


The gills are promi- q it Hii 





Each member of the committee is invited to step to 
the blackboard and touch a figure; no sooner has be 
done so than the lady calls out the number. Other 
tests of a similar nature are given, such as the ex- 
traction of square and cube root, ete. They all prove 
that the lady has a thorough knowledge of the num 
bers on the blackboard and the relative position 
which they occupy. It is, of course, proved beyond 
a doubt that the 
The question then arises, How does she obtain the in 
formation ? There are two methods of performing this 
trick. In either case her information is obtained from 
a confederate, who is generally concealed under the 
stage, who has the blackboard in sight and who trans 
mits to the lady the desired information. 

In one method the lady has a hole 114 


lady cannot see the blackboard. 


inches in diameter cut out of the sole of 


She places this foot 





HAN one of her slippers 
Mt over a hole in the stage through which a 
small piston is worked pneumatically by 
the assistant. The piston is connected with 
a rubber tube which runs to where the as- 
sistant is concealed. The assistant looks at 


the blackboard and manipulates the bulb, 


thus causing the piston rod to strike the 
sole of the foot, giving signals which can be 


readily understood by the subject. Robert 
Heller used a system somewhat similar, only 
an electro-magnet was used instead of the 
pneumatic piston. 

Another and bolder method of conveying informa- 
tion is the speaking tube. In this case a Vienna 
bent wood chair is used. The chair is specially pre- 
pared for the trick. One leg of the chair is hollow 
and the air passage is continued to the very top. The 
lady usually has a long braid of bair banging dow 
her back, and if not blessed by nature with this hirsuts 
adornment, she wears a wig. In either ease concealed 
in the hair is a rubber tube, one end being close to 
the ear and the other banging down with the braid, 


sumption. 


its long siphon the clam eats and breathes. The water, | is.” 


But these methods are not comparable with the 


laden with food and oxygen, is brought into the clam | mechanical means which we are about to describe. 


in a rewarkable manner, which is readily observed. 


The * operator,” after informing the audience of the 


The gills and other parts of the clam are covered with| wonderful powers of divination which the subject 


minute, hair-like organs, which may be compared to 


oars, Which al! wave or work in a given direction, al-!a lady. 


ways away from the incurrent siphon 
opening, thus creating a current 
through it, the water from without 
rushing in to fill its place, and so 
powerfully do the cilia work that a 
few in'a small section of the gills re- 
moved for the purpose have been 
known to move.six millimeters in a 
minute. The water from the incurrent 
siphon, laden with food particles and 
charged with oxygen, is then wafted 
by millions of paddles over every 
portion of the gills, when the blood in 
the tubes takes up the oxygen and 
ejects the carbonic acid. On it passes, 
the cilia or paddles sweeping it on in 
the direction of the mouth, which, as 
it passes, seizes the atoms of food, the 
rejected portions, the impure water 
now laden with carbonic acid, being 
swept along and finally forced out of 
the upper tube of the siphon. So it 
will be seen that the perfect type of 
the siphon, with its two tubes, as illus- 
trated by the clam, is a marvelous 
organ ; and that the simple ** head” 
of the clam, in popular parlance, is 
more like the tip of a long proboscis, 
really a very complicated and beauti- 
ful organ in all its parts, having vari- 
ous and important functions, interest- 
ing not only to the naturalist, but to 
any stroller along shore. 

The mollusks are by no means the 
iow creatures generally supposed. 
They are endowed with many senses ; 
indeed, the wonderful siphon, like the 
trunk of the elephant, has such varied 
offices that it seems gifted with a 
special sense. The clam has olfactory 
organs, these being found in what is 
known as the parieto-splanchnie gan- 
glia. It has minute eyes, in the pecten thirty or more 
are seen on the edge of the mantle, gleaming like 
gems. Sometimes the eyes are situated upon the 
siphon, as in the solen or razor clam. They are the 
simplest form of eyes, yet are sufficient to warn the 
owner, as every clammer knows, who has seen the 
wily razor dart down into its den as the shadow passed 
over it. The ears of the clam are delicate sacs, each 
containing an otolith, which, like the tongue of a bell, 
jangles against the cilia that line the sac, so producing 
sound waves. 

A study of the siphons of the mollusks shows the 
greatest variety. The clam illustrates the maximum 
length. In the razor clam, ensis, and others, it is very 
short. In Tellina tenera the siphons are remarkably 





possesses, introduces the **subject,” who is invariably 


THE SPEAKING TUBE. 


stage in plain view of the audience. 
heavily bandaged, so she cannot see. A committee 
is invited to go upon the stage to see that the lady 
has had her eyes properly blindfolded and also 
ostensibly to help the operator. A large black board 
is placed at one side of the stage behind the lady. 
One of the committee is requested to step to this 
blackboard and write on it with chalk some figures, 
usually up to four or more decimal places, and after he 
has done so he resumes his seat. The lady immediately 
appears to add up the number mentally, calling out 
the numbers and giving the results of the addition. 


~* From “Spirit Slate Writing and Kindred Phenomena.” By William 
E. Robinson, assistant to the late Herrmann, New York, 1898. Munn 
Company, publishers. 16mo. Pp. 148. 66 illustrations. Cloth. Price 
$1.00, 


She is seated on a chair near the front of the’ 





so that when the lady is seated on the chair the oper 
| 
| the chair. 


ator can easily connect it with the connecting tube in 


->+o > 
The Current Supplement. 
The current SUPPLEMENT, No. 1197, is particularly 
interesting. It contains an article by 
H. Perey Ashley, entitled ‘* An Up-to- 
Date Ice Sloop,” accompanied by full 
working drawings for making the 
same. As the season for winter sports 
has now arrived, doubtless many of 
our readers will wish to make an ice- 
boat of this kind. Mr. Henry Savage 
Landor’s new book, “In the Forbid- 
den Land,” is reviewed at considera- 
ble length. Mr. Landor entered Tibet 
by way of India, and was captured by 
the Tibetans and tortured by them 
with great cruelty and very nearly 
killed. He was finally released and 
allowed to pass over the border. Mr. 
Landor’s narrative is most thrilling, 
and his adventures rank among tiie 
most interesting travels of the latter 
part of the nineteenth century. Tle 
article is accompanied by illustrations 
from the book showing Mr. Landor be- 
ing tortured. ‘‘ Saline Effiorescence of 
Bricks” is a timely scientific study 
dealing with the methods by which 
this discoloration may be prevented. 
This number of the SUPPLEMENT con- 
tains several papers which were pre 
sented at the recent meeting of the 
Society of Naval Architects : ** Econo- 
my Test of a Unique Form of Feed 
Pump,” by F. Meriam Wheeler; * Sta- 
bility of a Battleship under Damaged 
Conditions,” by Prof. C. H. Peabody ; 
‘Early Marine Engineering in the 
United States,” by C. H. Haswell. 
“The Recent Eruption of Vesuvius” 
is illustrated by an engraving made 
from an actual photograph of the 
eruption. ‘* Pekin” is an interesting 
article describing interesting 
of that city. ‘Africa and its Ani- 


scenes 


Her eyes are} mals” is an article by R. Lydekker. ** Distilled Water, 


its Preparation by Simple Automatic and Inexpensive 
Apparatus and its Preservation,” completes this very 
interesting number. The usual notes are published. 
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380 DECEMBER 10, I 
J 
RECENTLY PATENTED INVENTIONS. | Miscellaneous Inventions. : Bicycle lock, coin operated, Beardsley & Cal- 
t | ~ eam) wuSiNess and “Personal. | Moc eee yay Moke a 
erie . FURNACE-CLEANER, — Dr. Paut MEYER an icycle mud guard stay. Jeffery oxon. 
Agricultural Implements, ' Dt Golden. Col. The of thi Bicycle pedal toe clip attachment, W. A. Hill. 
PULVERIZER.— James W. Rice, Mount Carmel, | ““T#E® ©. GRAY, tsolden, \o get ge te wm | The charge for insertion wnder this head is One Dollar a | Bicycle saddie, I. D. Lovekin... 
1. Journaied in the frame of this pulverizer, are a front | "VeBt#on fs to furoleh an attachment for fre-boxes, by line for each insertion ; about eight words to a line. | Bicycie, sociable, W. F. Williams. 
oller and a rear-epiked Between the rollers a | ™°2™® of which attachment the ashes may be quickly Advertisements must be received at publication office | Bicycles, ete., changeable gear fer, Murphy a 
ie n ted tend down under the spike removed from a grate, The furnace is provided with a as early as Thursday morning to appear in the follow- Bic sien abe Tech sang i eta ab 
uf” ie Mounter Cutters ex ao ) unde e 8 . : > . es 
nates Sdetemn Cie enllies  Thinudes’ ween am te rigid dead-plate \ocated forwardly of the grate-bars and ing week's issue. Board. see Advertising board. Ironing board. 
f wer - a ery war ‘ provided with an opening through which clinkers may | — — Steam boiler. Steam generator 
rame are acapl iit the rear end o ve ime, i] ve > . s 
nd hold 1 roller and drag above | 0 “topped into the ash-pit. A cover commands the Marine Iron Works. Chicago. Catalogue free. Boiler cleaner, water tube, 8. B. Murdock......... 
order ing and hold the spike er and « gy above . ‘ew < ™ > py- 
' oe ' wered in order | P°™iMe is mounted to slide back and forth on the dead- *U. 8.” Metal Polish. Indianapolis. Samples free. —-"™ reinforced head for range, H. ey 
, he un be raise lowered in orde : 8 el EEE oo aida ameinenscneeabielenhenetneuiinn 
, a P on th roller. The spiked plate in a plane parallel with that of the plate, and is Gasoline Brazing Forge, Turner Brass W orks. Chicago. Boot ‘or shoe. w. Lawes. sees, os . ea ‘ 
= op ue - 7s — ade . . . ; ee . » oot or shoe tree and top s retcher, combine 
rolier in the rear rolla the ground a second time, and the | “UPPOrte? by continuous engagement with the top of the Yankee Notions. Waterbury Button Co., Waterb’y, Ct. Tyler. Jr 
ground ¢ i » deahadete. 3 “ . 7 Bottle cap, L. G. Flanigan 
spikes, by passing into the earth, loosen the soil and le ~ . : a . ~ ; ; , Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g. Bottle cap. L. o antigen. 
tI¢ 0 ILLIAM HUNT, innipeg, Canada, » > > > , . > 
prepare r seed - . f FERRACUTE Machine Co., Bridgeton, N. J. Full | Bottle nipple, nursing, A, = ‘Ternen. 
This invention has for its object the provision of a dust- “ > . ottie, non-refillable, G. J. Barnes...... 
WHEELED CULTIVATOR CHARLES L. I line of Presses, Dies and other Sheet Metal Machinery. | Bottie, non-refillable, W. E. Lutz 
. . An « IXING, | proof lubricator arranged to operate in a simple manner. Bottie. non-refillable. A. Trudeau 
te , The im ement in enlt tors « e r Easy Experim'ts of Organic Chemistry. Book by Prof. ~ Br 
Stella, N rhe impr ; n cultivators devised by | ‘The jubricator consists of a cup containing oil, which cup . . pe “ Bottle stopper, L.. H. Broome. _ 
this is or nsists of a supporting frame, wheel- , ; . : Appleton. 6 cents. Snow & Farnham, Providence, R.1. | Bottle washer, Hamm & Pertz wat 
vi is formed on the bottom with a stem screwing into the part Box. See Hat box. Junction box. Miter box. 
ruiding supporta havin journaled upright portions, | t be lubricated The stem is formed with a passage Small Machine Tools for inventors and experimenters. | Box fastener. G. L. Jocelyn 614,955 
. ¢ : es 4 : coghiest.- *’ The Garvin Mac » Co., Spri v *k Sts., N. Y. rake. See Bicycle brake. Car brake. Hydraulic 
erank-arme at the wer ends of the upright portions through which oil flows to the parts to be lubricated. This The Garvin Machine Co., Spring and Varick Sts., , Y Seats,” Wades baaiee 
extending normally in the direction of the cultivator’s | passage is adapted to be closed by a valve formed on a| Hub, spoke, wheel, bending, and handle machinery. Breguet coils. pltance for use ne esta is ig. 615,085 
motion, Jateral spindles on the crank-portions, and | g¢ Single machines or full equipments, by the Defiance » APP 
r : screw-plug. By screwing the plag up or down, the flow coat — son ‘ .. 615,156 
wheels on the spindles The construction for support- 7 Serie vat _| Machine Works, Defiance, Ohio, U.S. A. Bridge gate, A. Heinze 1 
of oil can be regulated, means being provided whereby 7 on . Broom head, W. M. Hale 
ing and ling the wheels iv easily controlled, responds | the plug is held in adjusted position. The lower end of | _ The celebrated Hornsby-Akroyd Patent Safety Oil | Brush. fountain, E. F. Dorsey 
quickly ¢ lever by which it is operated, and includes | the plug has an opening normally closed by some soft Engine is built by the De La Vergne Refrigerating Ma- | Buckle, trace or tug, J. Mealey................+.+++- 
1 construction of connecting bar which acts as a spring | ¢ : we 3 : m alin : iy ' pits : . | chine Company. Foct of East 138th Street, New York. Burner. See Gas th, Hydrocarbon burner. 
£ | fusible material which melts when the parts to be lubri- The 1 nese 2 , a b : Cal A r — a 1. A. Drak 614,849, 614.950 
vivis ent devices b ‘ e guiding mechan. » bes 5 8 C. t ticd 14,8 
for drivi nt devices by which the guiding mechan- | cated become heated, and thus permits the oil to flow to = orn — wenline eo es ~ey ge none Cale ody hee Ww x ag ~ : 614, 31 
iam is held in any desired adjustment the operating parts of the machine to which the device tricity is" Experimental Science,” by Geo. M. Hopkins. | Calendar, automatic perpetual, J. W. Irwin et al. 615,221 
ULTIVATOI W M H ] i By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. | Cameras, multiplying plate holder for photo- 
( I OR ILLIAM STEVENSON, Honey | is applied, . . ‘ . § caccesesesese 5,06. 
: -" . . " . . = & Send for new and complete catalogue of Scientific co 8 — a. +++ 615,064 
( I bis invention is an improvement in culti- SCRAPER.—Atuice E. Hovenron, Slidell, La. The . . —— 7 . . — 
: and other Books for sale by Munn & Co., %1 Broadway | Can crimping machine, J. Des Brisay. . 615.061 
vator-saddles or attachments for the beams thereof, | scraper provided by the present invention is intended for | Now york. Free on application. Car alarm mechanism, G. Klein, Jr.. 614.871 
which saddles consist of devices carrying “feet” or | use in kitchens, The scraper comprises a plate or thin : Car brake, railway. C. 4 Hammond . 614,862 
. a re iy “ 5 Car center sill, railway, G. Westinghouse......... 615,118 
standards to which shovels, plows, and the like are | bar bent into a flattened S shape to form three parallel - Car coupling knuckle, “itaugh Vincett (re- 
secured, The chief characteristic of the improvement is | sections connected by bends. The outer sections are Y . Car yee Ew Reynoids.. : Ae oe By 
found in the use of rotatable sleeves or cylinders to | sharpened ard the middle section serrated at one edge Car seat, step over, C. K. Pickles.. 24 to 6 
which the shovel or plow standards are so attached | The peculiar shape and construction of this device en- Cae meet, Talks, ete. : treating chilled cant iro 615,075 
that these standards may be adjusted in different posi- | able it to be used in scraping surfaces of nearly every Cane, age of packages 1 from moving, F. M. es one 
lint hinnenessnnwntisatnsnts 2eeabtibieounetese 614.865 
tions or angles, to cause the shovels or plows to work | variety ao Carbureter. BD. Parrott..2072.22.27722. 22) 615100 
earer etl farthe part, or to be thro oO ; <ET-LOWERING EVICE.—Marevis T . - Carding machine fiat grinding mechanism, J. 
near Mer irther apa thrown out . ( oe WwW anny ICE. —_ a ag HINTS TO CORRESPONDENTS. oe He "” 615.016 
work alli ther Phe siceeves or cylinders are mountec randy, anc NDREW J. ATTERSON, entworth, Mo, Case. See Display case. Show « 
: Names and Address must accompany all letters | Gash ¢ > 
on honizonta ea. am ek § witio ane s device are c “la re uv P . -e payments, »paratus for “registert: az and 
n horzontal axes, and are held in any position by mean In this device are combined a railing for an open grave or no attention will be paid thereto. This is for our controlling. H. “Seete. ieee 614.977 
of serew-clamps and a bier adjustable on the railing, together with a information and not for publication. Cash recorder, H. Pottin....... 614,978 
- windlass carried by the railing or frame, through the, Referemces to former articles or answers should | Cash register, autograph, J. iso = 
Weel ical Device medium of which a coffin may be conveniently lowered give date of paper and or number of question. Caster, f ture, F. L. Ge aoe oe Oe 
echantca evices. fan . eee *| Imquiries not answered in reasonable time should Coaeaehine saan: a eeenee. € Goupal, 
BALLOTING MACHINE.—Wu.tam M. Dovener-| The entire device is so constructed that the parts may be repeated : correspondents will bear in mind that | @hain. drive. R. Abeli.. : 
y. St. Joseph. Mo. The balloting machine of this | 0€ Conveniently wheeled from place to place. some answers require not a little research, and. | Chain for cycles, etc.. pitch, F. Woodcock.. 
aa : alas : ‘URTAIN-POLE.—W Osten U though we endeavor to reply to all either by letter | Chair. See Easy chair. 
ntor has for each candidate a numbering apparatus| © SES Wee See, Ve, or in this department. each must take his turn Chair back adjusting device, W. E. Latimer...... 614,963 
operated by an arm projecting through the casing of the Hudson County, N.J. This invention seeks to provide Buyers wishing to purchase any article not advertised eouney cleaner, Lefebvre & Poliquin.... .. 614.874 
maw t ations one t » ected with | @ simple curtain fastener which, when applied, will hold in our columns will be furnished with addresses of | | pet — sneneee 
ong 6 Se ee ee ee x rts v desired »sitior The fastene “s be houses manufacturing or carrying the same. Churn dasher E A Franklin : atin ae 
the door of the voting-booth, so as to be operated by the | ® CUrt@in In any desired position. astener can 0€ Special Written Information on matters of |Ciamp. See Furniture clamp. Machinist's 
movement of the door. The numbering device or counter | ™@de of a single piece of spring wire or like material. | personal rather than general interest cannot be l clamp. 
for each candidate js inck sed in a box or casing. These | The fastener is so constructed that rings and the like | expected without remuneration. Seoemee. , ‘See Poet cle e leaner. Chimney cleaner. _— 
: ll be dispensed with. When applied. the fastene j | Selemtitic American Supplements referred | ¢ ipper, hair, . Ki seeeeeees 614,960 
boxes or casines are separate from one another and in wi x dispensed with. en applied, the fastener wi | to may be had at the office. Price 10 cente each. Clock, alarm, W. E. fF ~ ok 
the operative machine are held in proximity by fasten be entirely hidden when the curtain is in place, and will Books “referred to promptly supplied on receipt of pi posnscbasring machine, M. La Fountain, Jr. 
: on al . . , | be but partially exposed when the curtain is down, pri Coal hod, “arlton. .. a . saaheae 
ing de ®. Asa voter, in entering, opens and closes the i bite I ms - | sstherate sent for examination should be distinctly | Coats, hats, e hanger for. H. Christianus... 
door of the booth, the parts of the machine are placed in BRINE-EVAPORATOR. —Rospert D. MiLier, War- marked or labeled. Conveyer, endless, J. Di oe Hh 847 
: , ae € 
operative position. By pulling upon one of the arms, | saw, N. Y. By means of this apparatus, the salt crystals § — ——___—_. lone per, 5. Boones... poorer aes Gateniunst bry — 
previously mentioned, the voter casts his ballot for any | obtained by evaporating brine are deposited upon a} (7526) Ww. H. J. asks: For what pur- [ore 4g yt D. W oods.. soosceces GED 
. . a a - P automaticaliv c 7 > : ’ bg orse’ ons... rey 
desired candidate. Means are provided whereby it 1s | suitable conveyer and automatically conducted away. ’ pose is a solution used on copper wire previous to winding | Cotton chopper, Hiliermann & Heinen. -- 615,175 
made impossible to vote for two candidates running for | The brine-« vaporator has a tank provided in its Upper on the silk when insulating? What is the solution com- eae gy = Saoee.. Peterson.. . 615,108 
the same offic portion with an inclined bottom having projecting lower posed of ? A, We do not know any solution universally | Coupling pins, mechanism for F supporting, a 
rOWER WINDMILL..-Mayro Keeney, Somersville, | C@ges, beneath which edges the tank is extended to form | ysed on copper wire before winding on the silk insulation. eae * Goldman as Sh ie 
Conn. The purpose of this invention is so to construct | @ Well. An inclined chute extends upwardly from om | If it were desired to improve the insulation, shellac | ¢ Cultivator, % W. y. & K. ‘Bailey 
a wind-whee! of a tower-windmill that it shall be simple, end of the weil to the water-level. ‘Two parallel endless | .onjd be used in this way. * pf oo heme i? y Brown... seccerccceseveces 
durabk d self-governing, the regulator being capable | Chains extend along the well and through the chute to a . Curtain TY R. Alexander. 
-— ! - t + 1 : , i fai slede point above the water-line. Bars connect the chains at (7527) J. O. N. asks: Is there any sub- | Caspidor, H. FS Springer 7 
of such adjustment as nearly to close the fans or blades « “ _ Cutter. See Rotary cutter obacco cutter. 
if the revolutions of the wheel become too numerous, | frequent intervals, and a belt is connected with the | otance through which two magnets will have no attrac- | Gy ole holder, coin controlled, O. Senoeller. . 
The wheel is so constructed that its fans or blades shall | Chains avd bars. The inclined bottom extends over the | 40D for one another, and the substance not to exceed 49 veto saddle, C. § oo aa : bre 
stch the wind from all quarters without changing posi- | ¢dges of the belt, so that the salt crystals are collected inch in thickness? A. A magnet is screened from ex-| Diamond polish ing tool. J. W. Lyon.. 615,083 
; ne > : » be atically c by ide | terior magnetism by surrounding it with a covering of | Die. See Screw cutting die. 
tion, thus obviating the loss of speed or power, and the | @P°? the belt and automatically conveyed outside of the b ™ id ~ - & ad - ish draining apparatus, ,G. Bonham. 614,827 
, i rhe f tank iron. Iron less than one-half inch thick will answer this display case, revolving, « . Mandel 615.03: 
irregular motion common to many windmills re Tans 7 — 7 — —_ . ie > Joor check, P. pane 
or blades used are angular in cross-section. This angular APPARATUS FOR DEVELOPING AND REGU-/| P® . Joor check, N. é Merrill. sees 
construction les the wheel to turn, not only when | LATING WATER SUPPLY.—Howanp V. Hincxiey,| (7528) G. E. S. asks: Is there any pro- | Poor check. G. W. Warner a 
the wind is entering the wheel. but also when the wind | Topeka, Kan. In order to draw water at pleasure from ! cess or preparation by which cast steel can be made to ihe a 4 Ase mace... 
is leaving the wheel asubierranean flood-plane or underflow, this inventor | have the appearance of frosted silver? A. By etching | prii|. See Hand drill. Hand ‘operated d drill. 
HOISTING APPARATUS.—Samvet L. Cooper and | ¢™ploys a series of submerged wells or cribs, and ® the polished surface with acid, The articles are first pring moebines qutomatic feeding mechanism 
; incli - i . ti . 2 j ; : . ou 
Prank W. Keys, Yonkers, N. ¥ rhis invention pro. | S's of inclined conduits connecting the wells to/ peated to about 212°, then a thin coat of beeswax is Drinking fountain, Hyde & Buckley. 
ex a boisting apparatus designed to be attacked to a | draw the water therefrom by gravity. The flow of the | melted over their surface, and when this cools the design ened eee i iunter... 
wag sed in street and sewer cleaning. Upon the | Underground water is regulated by gate-valves. The sys-| jg scratched through the wax by a needle, the acid is Easy chair, E. J. Smith. : 
vagon a crane is mounted to swing. A hoisting rope, to | ™ is designed for use in the arid regions of our West- | then poured on the design, and may be prevented from eet eee wees, SA . Davidson... F’ Rich: . 
th er end of which a bucket is attached, passes over | €™m States and Territories, falling off by a little wall of wax built around the design. ard i 614,982 
1 wheel journaled in the upper end of the crane, and is | SPRING-HEEL FOR BOOTS AND SHOES.—Ep- | yuriatic acid answers very well for etching. The time | Plegtri¢. circuits. mechanism for controlling, G. | 
wound about adrum mounted in the vehicle. The buck- | ¥&8 L. Banser, Larwill, Ind. This invention is an required for the operation is best found by a little prac- | Electric machinery, dynamo, Lewis & Howitt. 614.964 
et. after having been filled, is raised by rotating the | improvement in spring-heels such 2s are used for the tice, as the fine lines of the design take more time to | | Electric bo prem eatin siierzrotd See ep 615,186 
dram. When it has reached the desired height, the | Purpose of reheving one of the strain due to walking. etch than is required for the coarse ones. When it is de- - H. pate as 614.995 
» y-attachme . ise spri > 5? . sect sal connections, for r Cleve 614.539 
icket is swung inwardly by means of the crane, and | The spring-attachment comprises a spring-heel plate cided that the etching is complete, with clean cold water | Electrical — re orm ig leveland a oa 
the contents dumped into the wag having one or more front fingers, and a base-plate havin : thoroughly wash away all traces of acid, and then with a | E Mostromec hanical striking mec hanien. Beach & — 
. -rae sli . » . doug ays one secens 615,057 
CLOTHES-W RINGER ALpert G. Carine, Hack- nannies _— tansvesne giits, Geenge . . = the Angers little benzine remove the wax and polish with clean, dry Elevator, H. 1. L urye . 615.080 
ensack, NJ. With a frame and with two shafts car. | PPdect: The inventor has also applied his device to chamois leather. 2, Would such process or preparation | sy shat ates dr sik — as 
rying rolls and rotating in the frame, are connected two detachable insoles, or bluing be cheaper than nickel plating? A. No; use | engine. Internal combustion engine. Rotary 
‘ : INK-WELL.—Joun T. Forrest, Chehalis, Wash. In| pj engine. Traction engine. 
interebangeable, meshed wears and two counter- . ~ elt tes 2 - pluing, Engine indicator, continuous, T. Gra ‘ 615,161 
shafts. The cog-geare are located one ona roll-shaft and | 2° Present Invention an Ink-we s been provided Engines. igniter for hydrocarbureted air, W. D. 
: nd » Ont Nchaft , wh'ch comprises two pivoted plates, the one having E Priestman nde N Dearick 
one on a countersha n the lower rol/-shaft and on poh. s ! , : manta machine, N. Dedrick................. 
both countershafte, sprocket-gears are mounted and ecrew-holes for attachment end the other having an ink- INDEX OF INVENTIONS. Envelop, D. A. —~y qq’ 
; ae ies anette Oe He and | “el! Pocket. ‘The two plates have a cam-joint at their oe crating apperetee, £ wi e ‘righ 
ce tei In paire Dy esprocket-chains M Tolls ant , » , 0) 
pe : pivoted ends, by means of which joint one plate is tightly For which Letters Patent of the Evaporating pan, C. 8. Bec 
” ure driven by means of a crank-handle adapted (0 | 1 ound against the other when the well is closed. Thue Eyeletting machine, P. R- Glass. 
engage with an end of the lower roll-shaft or with an end an ae i . United States were Granted Fabric cleaning machine, F. Burger 
. there is produced an air-tight and dust-proof jomt, Fat, process of and apperetus for extracting, E. 
of one of the countershafts By changing the positions 7 Maertens 
f the gearing and of the crank-handle, heavy goods or APPARATUS FOR MAKING CLEAR CAN-ICE.— NOVEMBER 29, 1898, Food mill, J. M. Hess... ‘“ ie bac ; 5. ‘ is 
. ” ; j » Ky ‘ ence wire twisting machine, cFariand.. 6 4,970 
light goods may be wrung, and the necessary power for Joun E. Sumon, Louleville, Ky. P In manufacturing Field or opera glass, peomene binocular, J. H 
each properly applied ‘can-ice,” there is formed an objectionable center core,; AND EACH BEARING THAT DATE. Barton............ 
a , . » annearance » feo File, letter, A. Tengvail.. 
SAWMILL-DOG. —Ataert D. Lane, Montpelier, Vt. | Which detracts from the appearance of the ice-block and| Firearm attachment for bicycies, etc., J. Horner 6 
Crooked ving to ir peculiar shape. are not | Causes the ice to become offensive to taste and smell. [See note at end of list about copies of these patents.) | pjrearm, revolving, D. B. Wesson...... 61 
1 R ce |} rdinarvy dogs. and henc« rhe present invention seeks to overcome this objection — m owe cecape. J; Bi. grantia...... 
y \ ' os > - ring » . Adjustable and extension table. F ottman - ( 8 - . ‘ 
" ul sn. In the present device, two ire | by introducing air into the can during the freezing pro-| 4 qvertising board. C. fotchkiss........ .... 3 | rire screen, folding J Huffman... 
d the lo + the er side and the | cess. This is accomplished by means of a flexible tube | Advertising device, . - oO Henckier 
: . - 7 , Air and gas mixer, G. 8. Chambers Miller 
© from t yy reide Both are readily adjustable | 8dapted to hang down into the can and supported by a] Air engine, M. Schmidt | Pokine'a k. Mi v1 LLubbook.. 
hele means of a samel . eh onerates rod extending over the can beneath the lid Amalgamator, J. D. Maclay S| > tote  pachane c. 
i a] y mean f a hand-wheel which operat t Amalgamator and distributer, J. H. Rae. Findder binvter and package ~arrier, 
rack and pinion to draw the dogs toward each other in Amalgamator for gold saving. L. C. Park....... Fountain. See Drinking fountain. 
yrder to hol “ g firmiy in place ae E oo conn H ick 615,218, 6 Furnace cooling jacket, blast, J. W. Nesmith 64.1 
WIND. WHEEI Tusopore A. Scmiarsirz. Lio Baling P Wy G a are Furnace fire bar, boiler or other, L. Peellaert..... 615.041 
rYVPE-WRITING MACHINE. —Frepenick 8. Wen- 7 — ; . Sn Se Baling enn. GJ Kue chin... one -seheacssiceoa | Furniture clamp, F. A. Ledward sate i 1 
eLaen,. D rex he present invention endeavors coin, Neo Phe teading teatare of this design =e sinc Basin, bath. etc.. lavatory. ». Lynde Game, Sloan & Barnes * Blodgett... 
sete oil y a type-writer plates , mid surmounted by a globe or ephere. The pyramid | Battery See Primary Sisson. | 5, 
. anu . 7 a ue vaten may Oe 4 ‘ . Bearing, ball, C erguson... | ny ae viene. L. Trou. 
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. Bicycle. G. Caddick cas ; | Grain pearling machine, J. olloway. 
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P -vele. C. Ne sal | Hame and ie connector, J. K. Walton. . 
irriage f@ automatically returned to its original position Nors.—Copies of any of these patents will be furn. | Bicycle, C. Nordeil . . tees Hand drill. H. G. Warren. 
Bicycle attachment, J. W. Satterthwaite.... and dri — 
by means of a key-lever which acts on a spring and | ished by Munn & Co. for 10 cents each. Please send| p te brake, W. H. Hollo | Hand operated drill. 'T. J. Doran. 
t t | posi. | th f the pate title of the inventi d date Bioyele brake: pneumatic, ©, Sears seme. See Vmbrems hate. 
' y to bring the carriage back to its origins » name > ontee, b« e inven , an . oe. 8. >» S. 
wearing ring the carriag i i riginal pos the " ne o e patentec eo enon, & Bicycle changeable gear. F. K. Maxweil.. Harvester, corn, R. BE. Smith...... 
" L of this paper. Bicycle driving mechanism, W. E, Taft... (Continued on page 381) 
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. Jack. See — jack. é Better. ten times over, than a banjo, a cornet, a violin or trombone, for it is al) these and many 
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& Seneca Falls Mfg. Company, pao bey OES tonne entertainment for years to come, and of the very highest class, new records being made of everything 
695 Water St., Seneca Falls, N. ¥ ye amp, Grell & entworth........ asccescoses bry that becomes popular in the amusement world as fast as it makes a “* hit.” 
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31, 4. Contained in SCIENTIFIC AMERICAN Sup-| Lathe, crank axle, W. H. Fauber mayer 614.853 perial Palace in Constantinople; even 
PLEME NT, No. 1002. Price 10 cents. To be had at | Lens grinding machine, H. E. Murdock. .6 the Sultan apparently recognizing the 
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Ss Oven, bake, H. A. Schoregge ........-++-+++++ ++ 614,898 Philadelphia, Pa.—Harbach ‘ c 20. + (608 Filbert St.) Sy racuse, N, Y.—Thies Bros. 
Pail, miner's dinner, J. Elmgren. +++ 614,940 Richmond, Va.—Hume-Minor John, N. B., Cunada.—W. H Thorne & Co. 
For Turning Axe, Adze, Pick, | Paint, D. F. Lucas.............-----+++++ cesecsceeee G1S,079 Pittsburg, Pu.—S. Hamilton. Toleda 0.—Whitney & Currier Cx 
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Pipe joint, earthenware or other, J. *% ne . 615,149 
Pipe joints, ete., composition for bomp- z —— per cent. of sickness can be 
GUI <oranassdinionsseastabenes . «++ 615,000 WE SELL GuNs of every reputable } avoided. OUR cabinet is 
of Wood and Metal Workers, = | Pipes, machine for closing j Ferg ~ Be bars used in . 615.214 American and foreign make, and x= the ONLY one with a Door, 
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Railway cattle guard gate, J. Wilhelm 614,915 MONTGOMERY WARD & CO. [i Improved, 
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dd 319. . , : Westcott Chuck Co., Oneida, N. ¥., U.S. A. 
INustrated 312-page Catalogue free Register. See Cash register. ARMSTRONG’S No. 0 THREADING MACHINE | Ask for catalogue in English, French, Spanish or German, 


= >ressure r lator. 
Regulator. See Pre egulal FIRST 'P RIZE AT CoLu MBIAN I EXPOSITION, 1898, 
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Rotary engine, C. G. Taylor....... , OOS Armstrong adjustable dies. Oth- foie — Hon e Be i S Geso - v1 sete 
TOEPLER HOLTZ Sad iron support, W. H. Hawkes. - = er attractive features. Send for | °P eT} PEN CIRCULT WORK. 
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one man With case. $F =f — RGIED. 2... cece cece cece cere cscs necccereccucesscsenese 14.972 _ hee 
. Sh cli Baur & Re “** 14/822 | Mending of Single Tube Tires.—A practical article illus- lavatories. Economical, Healthy 
&@ Send for Catalogue Sharpener. kn eG, J. Capewell. ... 615.013 | trating the met thod of inserting patches and plugs with and i. CO ee n, + by leading 
Shelf, roller, EK. E. Baker...... 12. 615,127 pliers and pluggers, together with rubber band plugging and Ananitelte. tnt on mene 2 aon 
CURTIS & CURTIS, No, 56 Hand Machine | Sb!P. armor clad, A. L. KK, ---2 615.089 | and the uge of puncture bands. 9 illustrations. “Con- | PO ae 0 
=I 5 .. 615,068 nD mn SUPPLEMENT Se ce cents. 
6 Garden St., Bridgeport, Conn," anse ng to since | shou smesmans ft rent WH. Cummings... 0% | sale by Munn & Co. and all newodealers °F | THE KENNEY COMPANY, 72-74 Trinity Pi., New York 
Signal qpergtne axetem, J. Parkinson... eeeeee 615,194 | - * N i c K E L ee 
—— ne . gnal. S ‘og signal 3 
; >. RK NG J.P Coleman. .......-....erveeeseeseeoses 615,142 HE SHED 
THE HARRINGTON & papiotrgs-@. i Manset tae | 8 amp THE DEFIANCE MACHIN WORKS 
PERFOR AT Ke co siphon for beer. ete ' Tagememans conn saw | 8g Electro-Plating FIANCE.OHIO,USA. 
Snow scraper. M. Mulder..............0:.00.seereees 615,036 | £§ Apparatus and Material. ANUF er RERS OF SPECIAL 
A sole chonneling and flap : turning machine, H. T. nae 28 TEE we WORKING MA CHINERY 
oe eeccececececcssecesscesescccgon seco sesec sce 2, 2 rOR i - OF WHEE tNl 
Sole leveling aiachines, roller head for, W. # ~ Hanson & VanWinkle 
a Rapes pete nee Eo, lee 5,215 | Ba Co., net 
+e Newark, N. J. 
is 
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HOliday Suggestions 


1898 EDITION. 


EXPERIMENTAL SCIENCE 


By GEO. M. HOPKINS 


20th Edition Revised and Enlarged. 
914 Pages, 820 lilustrations 


Price $4.00 in cloth; $5.00 in half morocco, postpaid 


sa book full 
of interest and value 
for Teachers, Stu 
dents, and others 
who desire to impart 
or obtain a practical 
knowledge of Phys 


Tats 


ics. This splendid 
work gives young 
and old something 
worthy of thought 
It has influenced 


thousands of men in 
the choice of a career, 





It will give anyone, 
young or old, infor 
mation that will en 
able him to compre 
hend the wreat im 
provements of the 
day. It furnishes 


Suggestions for hours of iustructive recreation 


Send for large Miustrated Circular 
and complete Table of Contents. 


=2=esceom 


MAGIC 


Stage lilusions and Scientific Diversions, 
Including Trick Photography. 
By A. A. HOPKINS, 
568 pages. 420 illustrations. Price, $2.50. 


This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive holiday books of 
the year The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs thewm- 

Conjuring, large 
illusions, fire-eat- 
, 8Wor d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
le tricks, and the projec- 


tion of moving photo- 
graphs are all well de- 
scribed and illustrated 


making a handsume voi- 
ume. It is tastefuliy 
printed and bound. 
Acknowledged by 
profession to be the 


STANDARD WORK ON MAGIC 


&2™ Circular of Contents and sample 
iliustrations free upon request. 


2se20m 
THE SCIENTIFIC AMERICAN 


Gpelonedis of Ressins, Hotes & Queries 


12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid 

HIS great 

work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so wreat 
that twelve edi- 
tions have been 
calied for, 

The work may 
be rewarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mution given be- 
ing of the high- 
est valuevarrang- 
ed and condensed 
in concise form, 
convenient for ready use Almostevery uquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, will here 
be found answered. 


the 
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Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 


Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

EP Send for deacriptive circular. 
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AGOMPLETE SUEGTRICAL LIBRARY 


By Pror. T. O'CONOR SLOANE 
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY 


imatewr, the Workshop, the Electri- 


For the Student, the 
Schools and (Colleges 


cal Engineer, 
Comprising five books, as follows 


Arithmetic of Electricity, 138 pages. - $1.00 
Electric Toy Making, 140 pages, - - 1,00 
How to Become a Successful Electrician,189 pp. 1.00 
Standard Electrica! Dictionary. 682 pages. 3.00 

1.00 


Electricity Simplified. 158 pages, 

tt? The above five books may be purchased singly 
at the published prices. or the set complete, put up tna 
neat folding box, will be furnished to readers of THe 
SCIENTIFIC AMERICAN at tne special reduced price of 


Five Dellare. You save f? by ordering the com- 
ve volumes. 1.200 pages, and over 


set 
450 illustrations. [7 Send for full table of con- 
tents of each of the above books 


MUNN & Co., PuauisHers, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 








| | 


MIETZ & WEISS 


Spinning and doubling machinery, ring, J. Buck- 
le ° 








Spinning machine, M. Campbell 
Spraying apparatus. W. L. Deming 
Stacker, pneumatic straw, A. E. Price 
Stacker, straw, W. W. Dingee 
Stand for holding and displaying lesson picture 
rolis song charts, maps, etc... M Laine 615,068 
Stays, manufacture of dress, G. Be tt. Slee | ENGINE. 
Steam boiler, J. Weir - 64,912 | rae 
Steam generator boiler, W. F. Mattes 615,086 | The —_ soupeeness power 
Steam generators, etc., apparatus for burning known k beo! ey safe and 
liquid fuel in, J. J. Kermode 614,959 = mupe hos Page om 
Sterilizing milk, ete., apparatus for, E. C. de Seg- erosene. Perfectly auto- 
undo . . 615,108 matic. Patented 1sv7, U.S. 
Sterilizing milk, etc., apparatus for continuously, and European countries. 

G. N. Salenius . 615.060 2 128-132 Mott St., New York. 
Stool, folding Bd M. Bowman 615,13 | etnies | 
Stopper See Bottie stopper. | . oe al es . 7 fs A) ‘a 
Stove. convertible quick or slow combustion, G THE BIC YC LE bd ITS INFLL ENCE IN | 

Jobson “ 615.184 | Health and Disease.—By G. M. Hammond, M.D. A vai- 
Stove, hot blast, F Roberts 6144 uable and interesting paper in which the subject is % 3 
Stove polish, J. H P elletier 615.042 Seuctivets treated from the following stand pints : 
Stretcher, neck yoke, and singletree, combina- The use of the cycle by persons in health. be use 2 

tion. J. Journeay .. 614.987 | the cycle by persons diseased. Contained A. se LENTIFIC 
Stringed instrument bridge, L. Utt 61.053 | AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
Sugar articles or confectionery, manufacturing To be had at this office and from all newsdealers. 
colored moulded ornamentations on, G. Lem 

bke 615,191 
Switch See Electric circuits witch. Railway Bu | ele hones 

switch | 3 
lable see ‘ stable < »xtensio able pm 

a Adjustable and extension table THAT ARE GOOD--NOT ** CHEAP THINGS. 





Drawing table. . 
Tanning hides or skins of animals, G. D. Burton.. 614.929 | The difference in cost is little. We guarantee 
. our apparatus and guarantee our customers 


lap, drawoff locking. Myer & Joyce 615,090 

Telephonic microphone, W. D. Gharky > against loss by patent suits. Our — 
Tellurian, calendar, G. B. Nichols tee and instruments are bet 

hill support. BE. Holly ” WESTERN TELEPHONE CONSTRUCTION CO. 
eer tke 250-254 South Clinton St.. Chicago. 
Tire, pneumatic, M. M. Dessau Largest Manufacturers of Telephones 


rire valve, pneumatic, J. Mohs exclusively in the United States. 


rires, apparatus for inflating pneumatic, 
& Windsor . 
Tires, automatic air pump for, J. Kersting 
r _ we utterand advertising device combine , 
» t 





“‘American-Hunnings’”’ | 


TELEPHONES. 
h 
U 


' 
Adkins 
6 





qobaese EPs, ? : Jaque Transmitters, Magneto Bells and on: 

roo ae K ierow phone Swit hboards. Over 200,0 

‘ool holder helhamer & Garner our telephones in successful in. EY 
y bowling game, J. E. Strietelmeier sed 'y War and Navy Departments. In | 

roy, game, J. King ordering state length ine, whether 


A. F. Wittenmyer 
J. Gillinger 
S. Pett 


Traction engine, 
Traction wheel, J 
Transporting apparatus, F 





single line or metallic circuit and number of | 
telephones to be pe ononeline. {# "Send 
for catalogue “S. A 

AMERICAN ELECTRIC TELEPHONE CO., 










sree See Animal trap 
Tree protecto ‘. Zimine ’ 614.92 
Tricyele, H ' F. Wate “eps ols is | 173 South Canal St., Chicago, i. 
Trolley device, J. C. Fernald es 6144461 
Pruck.t. Young. sees, “<3 | peeoeoooooooooooooooooooooes 
are k, barrel, H. 8. Parker $ TOOLMAKERS’ The anest “ 
unneling, wall or lining for shield, G. H. Dun- 
reissue) bsg. = $ UNIVERSAL ht work. 


lop ( 
ruyere iron, J. Clark 
Typewriter scale, ¢ 

l'ypewriting machine, ¢ 


> 4 
SURFACE GAUGE. Prise 


H. Shepard 
3 Complete description in 


Elliott 





Typewriting machine, Fox & Barrett > > 
l'ypewriting machine, J. F. J. Otterson 4 wl oe heal Tooke. - 
Typewriting machine, J. N. Williams . Send for it. 


090000000 


> THE L. 5. STARRETT co, 
ox I 
sosesecossoveceosoooooooooes 


‘|A HOUSEHOLD PROBLEM SOLVED. 


Umbrella bandie, M. K. Woods 
Valve motion, §. M. Vauciain 
Vapor burner, incandescent, ¢ 
Vehicle propeller, J. F. Venner 
Velocipede pedal, Seaver & Chamberlin 
Vessel or kettle tilter, R. Wittmann 

Vials, ete., machine for making, J. B. Conde 





V. Best 





Viais, ete.,. machine for necking and lipping. J 

B. Conde ; by covering Furnace and Heater 
Vials, syringes, etc., machine for making, J. B Pipes with 

Conde ° ’ 
Wagon, A. N. Russell GAST’S ASBESTOS 
Wagon brake, J. R. Barron 
Vasher. See Bottle washer. Fire hose washer AIR CELL COVERING 









her strip, automatically operated, G. Kro- 
_ encke ++» 615.189 | Estimates and samples can 
ghing apparatus. F. H. Richards 615,19 | be had for the asking. 
Weighing machine, F. H. Kichards. " P 
615,19, 615,197, 615.199 New York Fire Proof Covering Co. 


23 detnd Street, New York. 


Ric harde. 
15,196, 615,200, 


Weighing machine, automatic, F. er 





R. D. Green 


Well fishing tool, oil, é 
Elastic tired wheel. 





Wheel. See Bearing wheel 
Traction wheel 
W hiffletree attachment, J. H Dederick 615.060 | 
W hiffietree hook, C W allace 615,004 p 
W hist apparatus, duplicate, ¢ bese ¢ Redfield 14, 837 
Winding mechanism, G srownell 614,530 | 
Windmill motion converting device, E. F. Her | 
shaw eve . 615,019 
Window frame and sash, A. Rasner 615,047 | 
Wire with asbestos. process of and aapanene 3 for | 
covering, E. Albasini . 614,819 
Wrench, D. A. Seamans 614,998 


DESIGNS 


Bedstead frame corner bracket, W. S. Plummer 


Boat, W. H . 
Cuff holder member, J. V. Pilcher 
Display frame, monogramic, G. L 


Mason 
J. H. Glauber . 
Game board, C. 8. Hinds 
Game board, W. G. Perry 
Gas fixture, H. Clayton 
Harness slide D, J. Gordin eve 
Heel counter, boot or shoe, Morton & Lyons 
Hook or rack, garment, L. C. Brough 


Faucet, 








| F. J. Grulee Paper Co., 


been helped to 
set BY MAIL 


better pa = 
instruction 
Datidingp erected exe 
° 


UCATIO E cis 
sitions 
Pressly for this pur- 






Cc n- 
Mini 
and Sechitectuned 
Architecture: Metal 
Bookkeeping ; Snort- 


eering ; 

pa 
ing; 

mavesing: epectings 

ranches. 

$2 A MONTH r1ys for a College Education at Home. 
45,000 Students and Graduates. 

Cireular FREE. State subject you wish to study. 

THE INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 92, Scranton, Pa. 


Dr. «ing. 
Pattern ‘Draftin 
hand; English 


Learn Walch Trade 


| JEWELRY and ENGRAVING. 


Address PARSONS’ INSTITUTE, Horological Dept., 
Bradley Polytechnic Institute, PEORIA, ILL. 


CAL. SCHOOL. 


= 


| Biss _FLECTRI 


-— —- 
Night course. ay course, tud 
| received for Special I , a F a 
| Louis D. Bliss, Prin., a 14th St., wins, D.C. 





Rotary Neostyle 







| =E0 
| 5,000 Copies a4] 
| from ene original writ- oe. 
ing or Typewriting. S3s 
Operated by Crank, Treadle “B89 
or Electric Moter. 38 

8 

77 






Speed 70 cop- 
ies per min- 
ute. 

| Used and in- 
dorsed by leading 
firms and corpo- 
= in every 


x NEOs y LE co. 
bureb St.., New York. 








ay Ne DO ‘You USE 

6 ® . Stenographers: Note Books? 
14 The “DIAMOND G” Note Book, 
| Op, * specially made, has 160 pages, 6 x 9 inches, 

Pe. af @, ben andends. Fi and not made up from 


For either pencil or pen. 
Ask your stationer Sor the * AMOND G,” To 

introduce it, will send sample book for 2c. The only 

factory in the world devoted exclusively to the manu- 

facture of STENOGRAPHERS’ NOTE BOOKS 

1659 Monadnock Block, Chicago 





Loge tengrmenRtry "meer, 


For All Around Work 


it is the . 
Superior Writing Machine. 


It Excels in all Desirable Features. 
It is Simple, Strong and Mechan- 
ically Correct—the Most Econom- 
ical Machine Made. : 33333 


SEND FOR ART CATALOGUE. 


The Smith Premier Typewriter Go. © 
SYRACUSE, N. Y., U. S, A. 











Insulator, third rail, KE. M. Hewlett 

Ladder bracket, metal, H. E 

Lamp chimney holder, L. J. / 

Liniment, distributer for applying, M. T. Morgan 

Rail bending implement member, D. F. V augeen. 

Rail bond, Atkinson 

Saddle spring, W. L. Bunker 

Sod cutting and lifting implement, T 
Gunning 

Sole cushion, W. 1. Bunker 

Spoon or similar article, H. M. Williams 

Steam generator header, sectional, C. P. Higgins 

Tape coupling jaw, H. L. Roberts 

Tire plug, bicycle, ¢ P. Gifford. 

Toy, E. C. Behrens 

Cree trimmer, E. P. Mix 

''pholstery button fastening plate, w. 

Woven fabric, H. W. Smith 


ACETYLENE! 


Get a better light and save one-third the 
present cost of your gas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produ 
cbeap, efficient; can be installed any- 
where. Does the proposition interest | 
you? If so, write for catalogue and 


prices. THE NATIONAL ACE- 






J.&35.B 


nd Bids., Clevel am & 0. 








J. Kelly 
29,752, 


INVENTORS AND MANUFACTURERS: 


We contract to manufacture and introduce hardware | 

specialties. Have first-class shop, well organized can- 

Bicycles, Waltham Manufacturing Company 32,196 sing ents, also traveling men to spain rs trade. 
es ™ 


TRADE MARKS. 





Chemical preparations and chemicals of brewers’ 
supplies, EK. J, Beggs & Company 
Fluid pressure regulators having ball 
valves, Cleveland Faucet Company 


aS 
Sheet metal stamping a leader with us. 2 
L. B. Baker Mfg. Co., Racine a Wal Wis. 


32,193 





‘bearing 21 
32,195 











Glues, sizes, paints, and colors, J. A. & W. Bird 7 
Company es 32,194 
Medicine for certain named diseases, C Used and indorsed by the leading Professors 
Dover 32.191 and Colleges throughout the world. 
Medicines, cathartic, F. J. Stock * 32,190 Perfection in the Art of Microscope Making. 
F ss ~ s. extracts, toilet waters, and sachets, R + ¢#™ Complete illustrated catalogue of Micro- | 
judnut 32,188 
Remedies, external eye, J. B. & G. W. MeFatrich.. 32.189 Pine Tn — oi Fo ayer ae Free. 
Shoes, M. D. Wells & Company : * 32187 ne Instrument Making and Repairing. 
Soap and soap powders, T. Ross 32,192 J. ZENTMAYER, 211 So.1 1th St., Phila., Pa. 
LABELS For Amateurs and 
“Game of Day at the Circus,” for a game, Mc- Professionals. 
., oughlin Brothers , 6,727 Put up tn in 
* Dime or 10c. Oats,” for rolled oats and oat- powder form 
a Stein & Sawyer 6.723 jatine tubes a for 


+ - 


“ Volunteer Flour, i 
prepared for all ‘Hinds of oO 


for flour, Stoddard, Gilbert &. 
Company . 


PRINTS 


“Card Sayings,” for playing cards 
solidated Card Company 

“Game of Robber Kittens,” 
Brothers 


- ary » films, 
a stiaee, 
and velox papers, 
‘snap shot or time expos- 
ure citer accientificetudy 
of their emulsions. 
time,is rapid and controll able in action,will not spoil, 
does not stain the hands, dissolves easily and pendese 
the nicest gradations in high lights and 





New York Con 


fora game, McLoughlin 


“Game of Ten Little Nigwers, for a wame, McLough- 
tin Brothers Every Ste ton p.. X. \. 

_ ‘ae Tagior.” . a . mended lead manutacturers, photog- 
Kentucky Taylor,” for whisky, Wright & Taylor ~ Tolees 1 ey ter lananetlade eee Gee 


* Standard Varnish Works,” take 


Varnish Works Woz.or "1% pt best | davetenas» 


ta packed i 0. Pure TOLIDOL per 
poand aw, half ae $4 \ hounee @ cents. Sold by 
best dealers or sent post paid apon secure of price. In 
ordering tubes specify kind of plate or film and'wheth- 
er for snap shot or time expos 


Booklet 
Yaller-Kemper Co., Sole ligents, Atlas Block, Chicago. 


for varnishes, Standard 
oH] 





A printed copy of the specification and drawime of 
any patent in the foregoing list. or any patent in print 
issued since 19%. will be furnished from this office for 
10 cents. In ordering please state the name and n age 


safe, | 


TY LENE GAS CO., 909 New | 


|THE NEW BRISTOL COUNTER 


| 
| 


| 
| 


| 





curate account of work done on print- 
rain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial = 7° order. Send for circular. 


Registers an acc 


DON’T LEAVE YOUR KEYS 
by the jmpreved Wash- 


in the front door. Fasten 
burne tent Foatener. 
| released camentiy. By mai 
| 
} 





Cc. J. ROOT, Bristol, Conn., U. 8. A. 
band with a key chain secured 
ain 

AN RING CO. 


them to the pocket or waist- 
=O) 2% ce alogue of other 


Aubin yaterbury, Conn. Conn. 





ELECTRO MOTOR, SIMPLE, HOW TO 
—Br G. M. Hopkins. Description of a smal! elec- 
ae motor devised and constructed Feith a view to assist- 
i amateurs to make a motor which might be driven 
e by a current derived from a battery, 4 
ave sufficient power to operate a 
an pone 
ures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 


with advan 
which would 


had at this office and from all newsdealers. 


Own, Cir irgulars 


let your 


Print You 





plendid educator tor 
youth and great aid to 
usiness men. A full 
line of hand and self- 
inking printing presses 
type and all printing 
supplies. Write for 
Catalogue. w. 
Dorman Co., i2i E. Fa- 
yette St., Baltimore. 








of the patent desired ane remit to Munn & Co 
Broadway, New York, Special rates will be given where 
a iarge number of copies are desired at one time. 
Canadian patents may now be obtained by the in 
ventors for any of the inventions mamed im the fore- 


going list, provided they are simple. at a cost of $40 each 4 . 
4 


If complicated the coat vil bea little more. For foli 
; instructions address Munn & Broadway, 
York. Other foreign patents 


$150 ano Up, 14 Ft. FISHING LAU 


may also be obtained. 





PIERCE VAPOR LAUNCHES itecees” 


STATIONARY , Pa ae an 
Send for Cataloque Stating 
PIERCE ENGINE COMPANY 








Stee. 
47 N. 471TH Street, RACINE WIS. 
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Scientific 
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Can I Become an Electrical Engineer? 


For ~~ Free, handsomely il 


**Can I Become an Electrical Engineer?» address 


Endorsed by Every Prominent Electrical Engineer. 


lustrated book entitled 


(Conducted under the auspices of 
“THE ELECTRICAL ENGINEER“), 


The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 


120-122 LIBERTY STREET, NEW YORK, U.S 





Electrot dE (isers made 
ypes an ngravings tisers made 
to order; also for inventors from patent drawings. Our 
oatents, “ IDEAL” for metal backs, and “''wiIn BAsrs” 
or movable tops, have no equal for ee service 
rite, for information wanted, to V ‘ ARNUM 
& CU., Electrotypers and Printers, NisW HAVEN, CONN. 


ARS OF gt Ay: IN 


} JILDING 
OF 


( _—_e—_ —, 


ai ASOLINE ENGINES 


DLDS GASOLINE ENGINE WORKS. 680x418. LANSING. MICH 


, 7 TC Tre 
ROTARY PUMPS AND ENGIN ES: 
Their Origin and Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109. 1110, LIt1. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 













This beats Wind, Steam. or Horse 
2ower. We over the 


GAS ENGINE 


for $150, less 10: discovnt for cash. 
Built on toterehangeabile pian. Built 
of best material. ‘Made in lots of 100 
theretore we can make the price Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoiine. Also Hori- 
zontal Engines, 4 to 30 borse power. 

&2™ Write for Special Catalogue. 

WEBSTER MFG. CO.. 1074 West 15th St.. CHICAGO 

Eastern Branch, 38-D 


GAS and GASOLINE 
ENGINES. 


my | Natural Gas, 
al Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
lto # H. P., actual. 
The forinateld 
as Engine Co. 
21 Ww. “WwW ashington St 
Springfield, oO. 


Dey 8 Street, , New York City 














‘THE IMPROVED _ 


MARINE ENGINE 


We are the oldest builders and 
SS superiority. ‘Two cy- 
ders in one casting. Occupies 
less space and weighs less for its 
power than any cage 
Can be used wher- 
ever power is required. 
Either stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer requi Send for cat. 


SINTZ GA$ ENGINE CO., Grand Rapids, Mich., U.S.A. 
No Fire, Smoke, or Heat. Absolutely Safe. 


Send 5 stamps for Catalog. 






fey my Hite 


timer 





Truscott Boat Mig. Co., Drawer 9, St. Joseph, Mich. 
THE MACHINERY OF A NAPHTHA 


Launch.—A Gotatied description of the motive power 

ofa Modern Naphtba Launch, with sectional views 
shéwing all the parts of the boiler and engine. A most 
valuable paper. 4 illustrations. Contained in SUPPLE- 
MENT 1104. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 





Stationary 


1 Palmer .*% 
} Gasoline bask 


Send for Catalogue 
Palmer Bros., Mianus, Ct. 


Now REApDy! 


Spirit Slate Writing 


and Kindred Phenomena 


By W. E. ROBINSON, 
**Tlan of Mystery.”’ 
165 Pages. 66 Illustrations. Price $1.00 Postpaid. 


The author is a well known anthority on magic art, 
with which he has been identified for the past twenty- 
five years. From childhood he has been accustomed 
to seemg prominent 
prestidigitateure, both 
at home and abroad, 
and he has been able to 
gather many valuable 
secrets from them, 
Many of his id: as have 
been utilized by Amer- 
jean _conjurers, For 
many years he was the 








la Alexander _ “ 
mann, and 
aveociated with Kellan 
He was the origina! ex. | 
ponent of “Black ~. 
Astarte,” ‘* Out 
Sight” ‘and kindred | 
novelties. He has 
made ita study of his 
lifetime to 
himeelf with the meth 
ods employed by me- 
diums to dupe their vic- 
tims. and on this ac- 
count the work is of 
standard value. In ad- 
dition to the chapters 
on slate writing, mind reading, etc., a chapter on 
* Misceilaneons Tricks” has aixo bern ded. 
2 Send for Wlustrated circular and full table of contents 


MUNN & CO., Publishers, 
361 Broadway, New York, 





WEBSTER 2¢ actua! horse power | 


right band man of the | 


acquaint | 


IF YO SHOOT A RIEL 
Pistol or S Wy SH you’ Th tut salir 
Eye by sending thre i 2c. stamps for 
the Ideal Hand-book “A,” 126 pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets, Men- 
tion SCIENTIF:C AMERICAN. Address 
MG. CO., New HAVEN, CoNN., U. 8. A. 


Simplex Cime Recorder. 


So named because it is simple in con- 
struction, simple in operation and simple 
of record, Saves maximum of time with | 
minimum of labor. Registers by the push 
of a button—nothing more. One hundred 
men can register in one minute on one Re- 





IDtAtL 


corder. Adapted to large or small con- 
cerns No keys, checks, cards, tape or ink- 
ribbon. For simplicity, compactness, dur- 





ability and quick registration absolutely 
without rivals. 
Full description for the asking. 
Heywood Brothers & Wakefield Company, | 
195 CANAL STREET, NEW YORK. 
| N. B.—For prices, state number of your employes. 
| 
j 


ASK NOW. 





| PURE WATE REF 


iis distilled water. Nothing but 
distillation will eliminate both 
organic and inorganic impuri- 
ties. An ordinary cook stove is 
all you need with | 


THE SANITARY STILL 


to give you plenty of pure, spark- 
miling water, wrated with steril- 
ized air. Free booklet. Our $10.00 
STILL gives twice the capacity j 
of others. _ Write at once for 
special offer 


National Health Club 


FREE MEMBERSHIP FOR 30 DAYS. 
Advantages Gained. 


| It will be the aim of this club to educate people how to | 
| keep well, and how to treat all chronic diseases by prac- | 
| tical common sense methods. Every wife and mother 
sbould be on the list. 


Health Appliances at Wholesale Prices. | 
People are becoming educated in the use of many | 
heaith appliances, such as Rubber Goods, Exercisers, 
Batteries, Massage Rollers, Vapor Bath Cabinets and 
many other dev Bes. Now by getting these in large 
quantities the Secretary can om anything desired by | 
members at wholesale price Send your address and 
lamp for copy of PHYSIC 4c MAN. Address | 


S. A. DORLAND, Sec., Lock Box 173, Toledo, Ohio. | 
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‘“*Universal”’ 








Over 620in use. Over 300 varieties | 

in 155 different industries. Pa- | 
tented in all countries. | 
WERNER & PFLEIDERER, | 
Saginaw, Mich. Builders o 
all kinds of Chemical Ma- | 
y. Factories at Cann 

. London, Vienna, Ber- 
= Paris and Moscow. 





Highest International 
vam. # cone Medals and 6 Di- 
plomas at World’s Fair, Chicago. 





" | 
| CROOKES TUBES AND ROENTGEN’S 
Photography. — new py as performed b 
the use of Crookes tubes as a source of excitation. alt 
about 5 ag tuber: SCIENTIFIC SMESIOAR SU BPE 
| MENT, Nos. 189, 23s, 24%. 244 - 795. 
905, 90s, 1os0. 1054, 1055. i038: Hy 7, also 
| SCIENTIFIC AMERICAN, Nos. 7, 8. 10 and 14, Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
| most exhaustive series of articles on Croowes tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, detailin 
| very fuily the experiments which so excited the worl 
and which are now again exciting attention in connec. 
tion with Roentgen’s phot phy. Price 10 cents each. 

To be had at this office and | rom all newsdealers. 


PEPSALT @™4 _—~PEPSALT 





Indigestion has no terrors for him! 
That salt-shaker is filled with Pepsalt. 
4 It cures and prevents Indiestion. 
| PEPSALT is the best of table salt, into 
| Tes every grain of which is incor- 
| porated digestive substances natura] to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
| place of salt at your meals. If you bave indigestion. 
your stomach does not supply the necessary amount of 
the dissolving or digestive juices. PEPSALT taken 
| in place of salt at your meals makes good ubis deficiency, 
as you take with every mouthful of your food a similar 
substance to that which is required and at the right 
time, and your indigestion is a thing of the past. Send 
for sample in salt- shaker bottle and try it. Price % 
cents, postpaid. 
THE VAUPEL SAMARITAN CO. 
48 Sheriff St., Cleveland, Ohio. 


PEPSALT CURES AND 





Notice the Shape 


Kneading and Mixing Machines | | 


SUNART PHOTO ROCHESTER n 


TO MANUFACTURERS 


WANTED-—A LINE OF GOODS TO SELL. 

A Manufacturer of Bicycles and Parts, who bas the 
Western and Middle States thoroughly covered by sales- 
men and catalogue, desires to handle a line for Hard- 
ware, General Stores, etc., that can be sold in connec- 
tion with his own goods. Will either buy outright or 
handle on commission. Address C. T.. care CHAS. 
H. FULLER'S ADVERTISING AGENCY. Chicage. 








w ILL PURCHASE patent or right to make small 
47 m for which there will be large sale. 
. Box 773, New York. 


Address 


50 YEARS’ 
EXPERIENCE 






Trave Marks 






DESIGNS 
CopyrRiGHTs &c. 
Anyone sending a sketch and deseription may 
—_e kly ascertain our opinion free whether an 


hvention is probably pate entable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn.& Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0. 3: roadway. New York 


Branch Office, #25 F St., Washington, D. C. 





Incubator and B 


The Only Practical System of 


solute. 





Box 25, . 


ACETYLENE APPARATUS 


Acetylene number of the SCIENT! FIC AMERICAS SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetyiene on the large and omnal scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. b 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 oe Ba at Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 


mWoode 


A faultless 
hatching 
machine 
for DO eggs. 


Price $7. Heat and mois- 
pe regulation and ven- 
tilation, absolute- 





 ¢ one about 
the Excelstor I bator, will be sent 


free to any one naming this paper. 
: GEO. H. STAHL, Quincy, ILL. 
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re] LIFE 
rt; SUCCESSFUL BROODERS. 
= about them in our 148- cata- 
BATOR con be for 6 cents in stamps. 
, Box 75, Des Moines, 
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PREVENTS INDIGESTION 





$5 np Bone, SHELL, CoRN 

ano Crit Mut for Poultrymen. 
Daisy Bone a Sowers —, 
Farm Feed M Circular and 

monials free. Wilson BROS., Easton, Pa Pa. 





Cc BOX METAL. 
3 L a Wire Belt Lacing 
- BB and prices.” 
: J. M. HAYDEN & CO., Mfrs. 

E 60 Peart St.. Grand Rapids, Mich. 


THE CYPHERS 


Moisture Self-Supplied and Regulation Ab- 
Produces Strong, Healthy Stock. 


GOES FREIGHT PREPAID. 
Send 10c. for fully Wustrated Catalogue to the 
CYPHERS INCUBATOR CO. 





WANTED. 


WANTED —To purchase a small working model of a 
l'riple Expansion Engine, that can be taken apart. Ad- 
dress Baker-W hiteley Coal Co., Rialto Bidg., Balto., Md. 


WANTED.— Experienced draughtsman for Marine 
@ngine work. Address by letter ouly , giving experience 
and references. Gas Engine and Power Co. and Chas, 
| L. Seabury & Co. Consclidated, Morris Heights, N 


| A well-known importing house dealing in machinery and 
machine oil, located in one of the great industrial cen- 
| ters of the horthern Rheinland, is desirous of acting as 
representative and commission agent for manufacturers 
of the best American metal working machines, Best 
| references. Please address offers to K. C. 0588, Rudolf 
Mosse, Cologne-on-the- Khine. 


Wine aes of all kinds designed and per 

Tie ODE LS Fes eee mere 

| MAGICAL APPARATUS, for large Catalogue. 

Small edition free. MARTINKA & CO., New York«K. 
wwe Ang 25 tons daily ca- CE : 

KEFRIGERATION SSR cae | MACHINE 

ICE : MACHINES, Corliss Engines, 


nd Bottlers’ Machinery. THE VIL TER 
MFG CO., 89% Clinton Street, Milwaukee, Wis 


Brewers 








UNION MODEL WORKS 
JEL RIS 193 CLARK CHICAGO 
G3” Send for Catalogue * a 


TURBINES ‘ sdAS abEF Bais, &. £° 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Uies, Special Ma- 
chinery. E. Konigsiow & Bro., 181 Seneca St.,Cieveland,O. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 8on.45-51 Rose St.,N.Y. 


MOD 


&e 








TYPE WHEELS. macs ro tales WORK . SMALL MACHINERY 
| NOVELTIES & ETC. WORKS 100 NASSAU S* N.Y. 








VOLNEY W. MASON & co., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. 1 














<MOTOR GASTINGS 
THE 


| tein bow to mak at ht dynamo, WW cents. 
UBIEK COMPANY, Ly N, MASS. Box 8. A. 


/pYNAMO, AND 


rom %& to orse 
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Incubation. 





land. N. Y. 


Manatee Agent, with Chicago Omen, wilt nen 
dle good Specialty 3 Patent on commissio’ 
dress F, care Chas. H. Fuller's Adv. Aseney, Ghiceeo. 


LET US FIGURE ON YOUR SHEET METAL 


NOVELTIES AND DIE WORK. 


CHELSEA MFG. CO., CHELSEA, MICH 


THE INGERSOLL DOLLAR WATCH 


| Now household words. 2 

Sold in 2 Years under an eens 
UTE GUARANTEE ye below has / 
made them sq We have demon- ff 
strated that 2 atR Weems for a 
Dollar 1s possibl he sales are 
now over 3,000 per day. You 
want one—either for yourself, 
your Boy or your “ Bike.” 
As good asany Watch made 
for ordinary every-day use. 
Keeps Accurate Time, 
Guaranteed as be- 
ow.) lever escape- 
ment, quick train; sec- 
ond hand; good nickel 
case; Keyless Wind and 
Set; 18 size. Buy this 
Watch to use and a 






















$50.00 one for SHOW. Sent post- 





paid for OWE DOLLAR, Attach- 
ments r Bicycle 25e. gute. 
ROBT. EF. ig ay & 

Cortlandt St. Dept. No. hy 





Diamonds, aad Rubies. Am- 
etican movement Jeweled 
~ accurately 

wind & set 






gslesmea coin big money. Address 
EAGLE WATOH 00.,, 258 Broadway, New ¥ ork. 











‘ot Water Machine in the m. 


Grade of Copper. It is co 
to work as os represented. 
Fair, 


New York 
E,W. ce., 





THE UNIVERSAL 

HATCHER AND BROODER. 
Rotentite. stru ttracti pearance. A 
Scientific WS Prenton! Hatcher Only Salt 4a Self-regulating 
here is itive- 
iE ‘Sowwin to Get Out of Order. 
Containing WV anee are made from the 

guaran’ 
‘Awards and First Premium at 


arket ‘ost 
The Boiler, Radiator 


ete and cu 
t®™ Send Sic Vents for 


t 
Gox 3, ELMIRA, WN. Y. 











Scientific American, 


[DECEMBER 10, 1808. 





Snow, Ice and Slush 


Ti Sh] With our pneumatic 
" we continue to 


[0 [LATHES Foot Fower High Grade 


ty in winter 


THE WINTON 
MOTOR 
CARRIAGE 


per mile 





Price 81,000, No Agents tion. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


















4 Powerful, Responsive, Durable and Efficient. 
— — where | 
” 
Variable — Counter Shaft Pictures | 
oe ng any speed without change of belt 
f time Specially adapted for all for 434 rte, fi | 
of 6 xperimental machinery, Printing any smaller size 
‘ Motor Carriages, lronworking Tools, of either 
rking Machinery, or any and all ma- Plates or Films. 
equiring a chanwe of speed or feed. 
t#™ Send for handsomely illustrated Takes larger 
Catalogue “ 8 ‘4 free and better pic- | 


the Eastman Kodak. 


Holidays are 
Kodak Days 








The long evenings of Christmas-tide are made 
doubly delightful by taking flash-light pictures of 
one's friends. 

Picture taking by ‘daylight or flash-light is easy 
with a Kodak, a =e 
KODAKS $5.00 to $35.00. 

EASTMAN KODAK CO. 
Rochester, N. Y. 


dea sor by mati 


oN a. s P rr 
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Us, 





oe. Patent “Triple Plate” 
— Holtz Electrical Machine. 


Can be used at all 
times of year ano in 
> all kinds o J weather. 
Prices range from #25 
tos. £ (tireular 
on applicat i m. We 
carry a ¢ omplete line 
of Electrical and 
Physical Instruments 
and Apparatus 





QUEEN 4 CO.. Inc. INTERNATIONAL 

1011 Chestnut St. 

Philadelphia, Pa DICTIONARY 
SECTORLESS WIMSHURST MACHINE 

This article gives directions for making. 4 ilastra- 
tions, SCIENTIFIC AMERICAN SUPPLEMENT 
Price 10 cents, For sale by Munn & Co. and all news- 
he sale rs. Send for new catalogue 
Users of the 


emington 


Standard Typewriter 





are ccrdially invited to 
inspect and test the ... 


NEW BILLING 


Tabulatin g 


Attachment 


which we are now pre- 
pared to supply for the 


Remington 





SEND FOR DESCRIPTIVE PAMPHLET. 


Wyckoff, Seamans & Benedict. 
327 Broadway, New Yors. 
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s SCL INTON § 











run with equal facil- 


is an all the year | 
round vehicle, ready 
for instant service 
jay or nigh Hydro- 

arbon system, ‘¢c. 


Delivering promptly. 
Catalogue on appli- 


’ REEVES PULLEY co - Columbus. Ind.. U.S.A. 





sale by Munn & Co, and all newsdealers. 


‘D5e. Worth of Tool Knowledae 








Lead 
Every- 


tures than any | 
other Camera at 
anywhere near 
its price. 


24 Glass 
Plates or 
72 Cut Films 


can be carried 


TAKEN BY AN AMATEUR WITH $5.00 VIVE—EXACT SIZE. 
it and expos- 


| in 
ed without reloading. No dark slides te bother with, nor separate handling of plates or films in loading. 


VIVE LENSES ARE UNEQUALED. 


High-grade leather covering and finish throughout. Popular American sale without a parallel 


EVERY CAMERA CUARANTEED 


to take pictures equal to the fine embossed mounted sample photo sent pust free on receipt of 5 cents. 


Send for Art Cat jlogue, Free. 

(Manufacturers of Cameras and all kinds of fectoerennte Supplies. 
Home Orrice: Chicago, 153 | B LaSalle St. New York, 1 B Broad- 
+ way. London, Regent House, Regent St. Christiania, Norway. Milan, Italy 


| TTHOROUGHAINSPECTIONS), we 











I BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

| Get the Best. Price 83.50 
Agents wanted in every town. 


| CALCIUM KING LAMP CO., 
Waterbury, Conn. 


; 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 

balance will weigh up to one pound and ge — with A 
quarter of a postage stamp. he balance 
by any amateur skilled in the use of tools. wand it wil 
werk Be rae * $125 balan ~ a The article is —— 
pb led wor! raw ¥ 
stages Of the work. nts ScCTEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 

J cents. For sale by MUNN & Co., 361 Broadway, New 

York City, or any bookseller or newsdealer. 

















In its Various Attractive Bindings it Makes the 
Choicest Gift Hoy, 7 Christmas. 


It excels in the ease with which the eye finds the 
word sought ; in accuracy of definition ; in effective 
methods of indicating pronunciation ; in terse and 
comprehensive statements of facts and in practical 
use as a working dictionary. 

Specimen pages, etc., sent on application. 


G. & C. Merriam Co., Publishers, Springfield, Mass., U.S.A. 


WEBSTER'’S 











RUBBER STAMP MAKING.— THIS 
article dercrites « simple method of marine rapper AUSTIN SEPA RATOR 
nequa ‘or 


practical article written by an amateur who has had ex- 
perience in rubber stamp making One Uluastration DELIVERING DRY STEAM 
by eliminating moisture 


Contained in SUPPLEMENT 1110, Price 10 cents. For 
and condensation from 


Live STEAM. 
iso ELVRACTING 
lL. GREASE, and 
yo imp purities from Exe 
haust = team. 

Manufactured by 

AUSTIN SEPARATOR CO. 
27 Woodbridge Street West, Detroit, Mich. 





All about every known Tool for every 
trade Deseriptive cuts of each with | 
present market prices. Send 2 cents 
at once for 
MONTGOMERY’S TOOL CATALOGUE | 
for 1898. 510 pages with index at back. PHOT(¢ GR APHY IN Cc OLORS - FC yR- 
A handy bouok for every machinist and ! h j by the Chas- 
foreman of workshop or factory. The | ™ulas for prodve ung peohegsee oe ae Taek NT. 
oe i ee ae ee yop Nos. 1114 and 1125. Price 10 cents each, by mail, 
with rounded edges. Address 
MONTCOMERY & CO. 


105 Fulton Street. New York. 


Gas Blast Furnaces 
GAS PRODUCERS 


AND 
PRESSURE BLOWERS. 
For Illustrated Pamphlets, apply to 
AMERICAN GAS FURNACE CO. 
23 John Street, New York, N. Y. 








Takes the place of springs and mattress combined ; 
perfect sanitary mattress; the most comfortable in the 
world for Home use, Hospitals, Ships. Yachts, Boats, etc 
Absolute rest and perfect he saith. The cheapest and best 
made. Send for catalogue and prices. 


MECHANICAL FABRIC CO., Providence, R.1., U.S. A. 











National Tube Works Co. 


McKEESPORT, PA., U. S. A. 


ide Largest Makers of All Sizes and Kinds of Special WROUGHT 

MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 


Better than any other Pipe made. 

















Ne amma 
00. 


canes {Cribune S Bicycles: 


CRINDING MATERIALS 
IN Ate FORMS. 
THE | CARBORU: NDUM ¢€ - NIAG BARA FALLS, N. Y¥. 











“NS 
THE BEST IN THE WORLD. 


RB: t2” Handsome illustrated catalogue Cosentbing our 
full line of twenty-three models mailed free. 


i Che Black Mfg. Zo., Erie, Pa. 


An vastotien at lowest prices. Best Kailroad 
Track and on or Stock Scales made. 
Also 1000 aan articles, oading Safes 
comms Machines, Bicycles, Touls, ete. Save 
Money. Lists Free. CHICAGO SCALE Co., Chicago. 1. 


THE aw? GASOLIN 
GHARTEAN, eC Nr SINE 


COAL 
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DANCE r MOKE 


ER GAS. ENGINE COMPANY 








iT4 TRADE MARK 


ECAMOI 
WASHABLE WALL PAPER. 


The Novelty of the Day. Can be Washed with Soap 
and Water. Dirt, Grease, Oil, Butter, Ink, Contagion 
and Germs of Disease can be Washed off. Wall Decora- 
tion Revolutionized. Send for Samples and make in- 
teresting Experiments. 

THE AMERICAN PEGAMOID CO.. 348 B’way. New York. 


Asx Your Neicueor’s 


opinion on the subject, 
and he will say the 


Caldwell |. 
Tanks and | 
Towers 


always give satisfaction. 
Inspect his ouffit, and then j 
write for catalogue and prices- 
W. E. Catpweit Co. 
219 E. Main St., 
LOUISV ILLE, KY. 


$1,100 


lost in vi days because he want- 








ed his old traps to wear out before 
he put in the “ Heintz’’"—a mistake 
one man made, resulting in a burst- 
ing of the cylinder head. Other 


steam traps “wear out” with a sud- 





denness that ca 
repairs cost more than would all 
the traps used in a lifetime. The 
“Heintz” 
wears out—never, under any cir 


is a perfect trap—never 


cumstances, allows the water to 

back up. It works under all condi- 

tions. Our Booklet “H” tells 

about it. 

William $. Haines 
(‘ompany. 

136 South Fourth St. 
Philadelphia. 





‘* The Heintz, the best, tho’ it has imitators"’ 


21 CopreenT, 1997, SY THE WHITMAN Co. &. ¥. 10 


JESSOF Tool Ss 





~] 
3 JOHN 


PRINTING INKS 


ENTIFIC rk wi is printed with CHAS, 
The Scr A 


ENEU JOHNSON & ..S INK, Tenth 
Sts., Philadelphia, and (7 Rose St., opp. Duane, New Yors 





oF 








